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Introduction

This manual provides guidance on maintenance levels of service (LOS) implemented by the
Colorado Department of Transportation (CDOT) as part of its maintenance performance
budgeting and maintenance program management.

The LOS guidelines in this manual are described in terms of five major grade levels:  A through
D, and F.  For finer gradations of LOS as they are applied in practice, plus-and-minus “shoulder
grades” are employed.  There are 16 such shoulder grades in all:  15 letter grades ranging from
A+ through F-, and a 16th level denoting the absolute floor or bottom of the grading scale.

These LOS grades are related to specific, measurable conditions of highway features or
systems where appropriate.  In some cases, as with customer-service or training activities, the
levels of service are related to a measure of activity performance:  e.g., a response time, or a
frequency of performance.

Maintenance Program Areas

This manual is organized by Maintenance Program Area (MPA).  CDOT includes nine MPAs in
its maintenance program:

1. Planning and Training;

2. Roadway Surfacing;

3. Roadside Structures;

4. Roadside Appearance;

5. Traffic Services;

6. Structure Maintenance;

7. Snow and Ice Control;

8. Material, Equipment and Buildings; and

9. Tunnel Activities.

Each program comprises a set of maintenance activities.  In many cases, these activities are
performed on specific highway features or systems:  e.g., pavement, guardrail, drainage
structures, signals, or roadside vegetation.  By determining the current condition of each of
these items through annual surveys, CDOT can develop trends in LOS among maintenance
sections and maintenance program areas.  Current LOS levels can be used as a baseline for
establishing target LOS in future years, and for estimating the changes in maintenance effort
and costs that are needed to achieve these projected LOS.
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Organization of Manual

This Manual is organized by MPA and by highway feature or system, or by maintenance activity,
as appropriate.  Each MPA constitutes a chapter in the Manual.

• The first page of each chapter summarizes LOS A through D and F for the maintenance
program area overall.  Photographs are included to illustrate either example conditions
typifying each level of service, or the types of activities and facilities that are the focus of
work conducted in that program area.

• Subsequent pages in each chapter describe LOS A through D and F for each of the
surveyed features and systems, or each of the maintenance activities, included in that
MPA.  These descriptions provide guidelines for the conditions, response times, system
reliabilities, or frequencies of work that can characterize each level of service.  Of course,
actual conditions at a particular site may vary in some respects from the descriptions
provided herein, and judgment needs to be exercised.  Nevertheless, the types of factors
cited in each definition suggest the items that should be considered in determining
maintenance LOS.

• The Manual pages are printed single-sided and are dated in the footer to enable them to
be bound in a loose-leaf binder if desired, and for individual pages to be updated easily
when needed.
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MPA:  Planning & Scheduling

Example Planning &
Scheduling Items LOS Description

Training

A
Effective planning coordinates scheduled
maintenance needs with unscheduled re-
quirements, so that program targets are met
while providing immediate response.  An-
nual survey of maintenance conditions is
performed.  Updates of training are provided
to all staff and selected managers attend at
least one professional workshop annually.

MMS Reporting

B
Planning and coordination allows most pro-
gram targets to be met, while providing im-
mediate response to unscheduled tasks
most of the time.  Annual survey of mainte-
nance conditions is performed.  Updates of
staff training and selected management at-
tendance at workshops are provided every
1-2 years.

Performance Budgeting

C
Planning and coordination allows many pro-
gram targets to be met, while providing im-
mediate response to unscheduled tasks in
many instances.  Survey of maintenance
conditions is performed biennially.  Updates
of staff training and selected management
attendance at workshops are provided every
2-3 years.

Program Budget Allocation

D
Planning and coordination are minimal, fo-
cusing on critical program targets to be met,
while providing immediate response to un-
scheduled tasks in selected instances.  Sur-
vey of maintenance conditions is performed
every 3 years.  Updates of staff training and
selected management attendance at work-
shops are provided every 4-5 years.

Program Summary

F
Planning and coordination are ad hoc, short-
term and uncoordinated.  Program targets
are not met, particularly when immediate
response must be given to unscheduled
tasks.  Survey of maintenance conditions is
performed irregularly or not at all.  Updates
of staff training and workshop attendance
are sporadic.
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Maintenance Program Area:  Planning & Scheduling

Budgeted Activity:  Planning, Scheduling, Inspection Number:  102

A
Activity 102 includes planning and scheduling of the maintenance work pro-
gram, routine nighttime inspections and inspection of work sites, annual
surveys of highway inventory to establish current service levels, and other
administrative duties by field personnel.  These functions are performed at
an excellent level, leading to very effective program performance:  Actual
costs are within five percent of planned expenditures, and all MPA LOS tar-
gets are met or exceeded (excluding winter maintenance and emergencies).

B
Activity 102 includes planning and scheduling of the maintenance work pro-
gram, routine nighttime inspections and inspection of work sites, annual
surveys of highway inventory to establish current service levels, and other
administrative duties by field personnel.  These functions are performed at a
high level, leading to positive program performance:  Actual costs are within
ten percent of planned expenditures, and most MPA LOS targets are met or
exceeded (excluding winter maintenance and emergencies).

C
Activity 102 includes planning and scheduling of the maintenance work pro-
gram, routine nighttime inspections and inspection of work sites, annual
surveys of highway inventory to establish current service levels, and other
administrative duties by field personnel.  These functions are performed at a
good level, leading to solid program performance:  Actual costs are within
15 percent of planned expenditures, and LOS accomplishments by MPA
either meet / exceed or are within one shoulder grade (i.e., one step out of
16) of target (excluding winter maintenance and emergencies).

D
Activity 102 includes planning and scheduling of the maintenance work pro-
gram, routine nighttime inspections and inspection of work sites, annual
surveys of highway inventory to establish current service levels, and other
administrative duties by field personnel.  These functions are performed at a
fair level, leading to mixed program performance:  Actual costs are within 20
percent of planned expenditures;  while some LOS accomplishments by
MPA meet or exceed target, several fall two or more shoulder grades (i.e.,
two or more steps out of 16) below target (excluding winter maintenance
and emergencies).

F
Activity 102 includes planning and scheduling of the maintenance work pro-
gram, routine nighttime inspections and inspection of work sites, annual
surveys of highway inventory to establish current service levels, and other
administrative duties by field personnel.  These functions are performed at a
poor level, leading to substandard program performance:  Actual costs are
more than 20 percent off from planned expenditures;  few LOS accom-
plishments by MPA meet or exceed target, and several fall two or more
shoulder grades (i.e., two or more steps out of 16) below target (excluding
winter maintenance and emergencies).
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Maintenance Program Area:  Planning & Scheduling

Budgeted Activity:  Training, Meetings Number:  103

A
Activity 103 includes all personnel training, safety classes, and informational
meetings.  Compliance with established training program objectives is ex-
cellent.  Informational meetings are well attended.  All personnel attend the
Maintenance Academy at least annually for refresher training.

B
Activity 103 includes all personnel training, safety classes, and informational
meetings.  Compliance with established training program objectives is very
high.  Most informational meetings are well attended.  At least 95 percent of
personnel attend the Maintenance Academy annually for refresher training.

C
Activity 103 includes all personnel training, safety classes, and informational
meetings.  Compliance with established training program objectives is gen-
erally good.  The majority of informational meetings are well attended.  At
least 90 percent of personnel attend the Maintenance Academy annually for
refresher training.

D
Activity 103 includes all personnel training, safety classes, and informational
meetings.  Compliance with established training program objectives is fair.
Informational meetings are either held infrequently or are not well attended.
At least 80 percent of personnel attend the Maintenance Academy annually
for refresher training.

F
Activity 103 includes all personnel training, safety classes, and informational
meetings.  Compliance with established training program objectives is poor.
Informational meetings are rare and have spotty attendance.  Less than 80
percent of personnel attend the Maintenance Academy annually for re-
fresher training.
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MPA:  Roadway Surface

Illustration LOS Description

A
The structure, smoothness, and durability of
the pavement surface are excellent.  The
surface is free of potholes and exhibits little
or no cracking.  Past repairs (e.g., patches,
sealed cracks) are in excellent condition.
There is little or no drop-off from the pave-
ment or shoulder edge.  Surface materials
properties have not degraded.

B
The pavement is in overall good structural
condition, offers a satisfactory ride, and ex-
hibits sound materials quality.  Occurrences
of distress such as cracking, potholes, rut-
ting, and materials problems are infrequent
and minor.  Past repairs are in good condi-
tion, with limited need for rework.  Edge
drop-offs are infrequent.

C
Pavement shows moderate problems with
structural deterioration (e.g., cracking, pot-
holes, past repairs), ride quality (excessive
rutting, roughness, edge drop-off), or mate-
rials degradation (oxidation of asphalt sur-
face, flushing / bleeding, or loss of material
through raveling).

D
Pavement deterioration is significant, with up
to half of the pavement area exhibiting one
or more types of serious distress:  structural
deterioration (e.g., large areas or numbers
of cracks, potholes), ride quality (e.g., deep
ruts, surface roughness, edge drop-off), and
materials degradation.  Surface condition
may affect speed and vehicle handling.

F
Pavement is deteriorated over more than
half its area.  The integrity of the surface and
the ride quality it offers are degraded by ex-
tensive damage (cracking, potholes), defor-
mation (rutting, roughness), degradation of
the asphalt concrete (raveling, flushing /
bleeding, or oxidation), or edge drop-off.
Speed and vehicle handling likely affected.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Surface Defects Budgeted Activities:  152

A
Road pavement is generally free of surface defects, where surface defects
include the following:  potholes, previously filled but now reopened potholes,
spalls, delaminations, or areas of shoving or corrugation greater than _ inch
deep.  Approximate limits for levels of service are as follows, expressed in
average number of defects per lane mile:  A+, fewer than 0.3; A, up to 1.9;
A-, up to 3.4.

B
Road pavement has a small number of surface defects, where surface de-
fects include the following:  potholes, previously filled but now reopened
potholes, spalls, delaminations, or areas of shoving or corrugation greater
than _ inch deep.  Approximate limits for levels of service are as follows,
expressed in average number of defects per lane mile:  B+, up to 5.0; B, up
to 7.2; B-, up to 9.4.

C
Road pavement has a moderate number of surface defects, where surface
defects include the following:  potholes, previously filled but now reopened
potholes, spalls, delaminations, or areas of shoving or corrugation greater
than _ inch deep.  Approximate limits for levels of service are as follows,
expressed in average number of defects per lane mile:  C+, up to 11.7; C,
up to 13.9; C-, up to 16.1.

D
Road pavement has a large number of surface defects, where surface de-
fects include the following:  potholes, previously filled but now reopened
potholes, spalls, delaminations, or areas of shoving or corrugation greater
than _ inch deep.  Approximate limits for levels of service are as follows,
expressed in average number of defects per lane mile:  D+, up to 18.3; D,
up to 23.3; D-, up to 28.3.

F
Road pavement has an excessive number of surface defects, where surface
defects include the following:  potholes, previously filled but now reopened
potholes, spalls, delaminations, or areas of shoving or corrugation greater
than _ inch deep.  Approximate limits for levels of service are as follows,
expressed in average number of defects per lane mile:  F+, up to 33.3; F,
up to 40; F-, more than 40.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Ruts > 1.5 inches Deep Budgeted Activities:  154

A
Road pavement is essentially free of ruts greater than 1.5 inches in depth.
Ruts are channels formed in the wheel paths of a pavement due to the ac-
tion of studded tires or to weakness of the pavement structure.  Ruts greater
than 1.5 inches deep are substantial and require maintenance.  Approxi-
mate limits for levels of service are as follows, expressed in average per-
cent of pavement area with ruts greater than 1.5 inches deep:  A+, less than
0.01% (essentially zero); A, up to 0.8%; A-, up to 1.7%.

B
Road pavement has a small length of rutting greater than 1.5 inches in
depth.  Ruts are channels formed in the wheel paths of a pavement due to
the action of studded tires or to weakness of the pavement structure.  Ruts
greater than 1.5 inches deep are substantial and require maintenance.  Ap-
proximate limits for levels of service are as follows, expressed in average
percent of pavement area with ruts greater than 1.5 inches deep:  B+, up to
2.5%; B, up to 4.2%; B-, up to 5.8%.

C
Road pavement has a moderate length of rutting greater than 1.5 inches in
depth.  Ruts are channels formed in the wheel paths of a pavement due to
the action of studded tires or to weakness of the pavement structure.  Ruts
greater than 1.5 inches deep are substantial and require maintenance.  Ap-
proximate limits for levels of service are as follows, expressed in average
percent of pavement area with ruts greater than 1.5 inches deep:  C+, up to
7.5%; C, up to 9.2%; C-, up to 10.8%.

D
Road pavement has a significant length of rutting greater than 1.5 inches in
depth.  Ruts are channels formed in the wheel paths of a pavement due to
the action of studded tires or to weakness of the pavement structure.  Ruts
greater than 1.5 inches deep are substantial and require maintenance.  Ap-
proximate limits for levels of service are as follows, expressed in average
percent of pavement area with ruts greater than 1.5 inches deep:  D+, up to
12.5%; D, up to 15.8%; D-, up to 19.2%.

F
Road pavement has excessive rutting greater than 1.5 inches in depth.
Ruts are channels formed in the wheel paths of a pavement due to the ac-
tion of studded tires or to weakness of the pavement structure.  Ruts greater
than 1.5 inches deep are substantial and require maintenance.  Approxi-
mate limits for levels of service are as follows, expressed in average per-
cent of pavement area with ruts greater than 1.5 inches deep:  F+, up to
22.5%; F, up to 40%; F-, more than 40%.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Unsealed Cracks and Joints Budgeted Activities:  156

A
Pavement surface has a small degree of unsealed linear / random cracks or
nonfunctioning pavement joints.  Unsealed cracks include open or previ-
ously sealed cracks that have reopened or from which the sealant has been
lost.  Nonfunctioning joints include those in which joint filler has been
stripped or is not in good condition, or joints that are clogged with debris or
weeds.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement area with unsealed cracks or joints:  A+, less
than 3.4%; A, up to 6.8%; A-, up to 10.4%.

B
Pavement surface has a moderate degree of unsealed linear / random
cracks or nonfunctioning pavement joints.  Unsealed cracks include open or
previously sealed cracks that have reopened or from which the sealant has
been lost.  Nonfunctioning joints include those in which joint filler has been
stripped or is not in good condition, or joints that are clogged with debris or
weeds.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement area with unsealed cracks or joints:  B+, up to
14.2%; B, up to 18.2%; B-, up to 22.5%.

C
Pavement surface has a substantial degree of unsealed linear / random
cracks or nonfunctioning pavement joints.  Unsealed cracks include open or
previously sealed cracks that have reopened or from which the sealant has
been lost.  Nonfunctioning joints include those in which joint filler has been
stripped or is not in good condition, or joints that are clogged with debris or
weeds.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement area with unsealed cracks or joints:  C+, up to
27.1%; C, up to 32.2%; C-, up to 37.9%.

D
Pavement surface is half-covered with unsealed linear / random cracks or
nonfunctioning pavement joints.  Unsealed cracks include open or previ-
ously sealed cracks that have reopened or from which the sealant has been
lost.  Nonfunctioning joints include those in which joint filler has been
stripped or is not in good condition, or joints that are clogged with debris or
weeds.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement area with unsealed cracks or joints:  D+, up to
44.3%; D, up to 51.8%; D-, up to 60.5%.

F
Pavement surface is more than half-covered with unsealed linear / random
cracks or nonfunctioning pavement joints.  Unsealed cracks include open or
previously sealed cracks that have reopened or from which the sealant has
been lost.  Nonfunctioning joints include those in which joint filler has been
stripped or is not in good condition, or joints that are clogged with debris or
weeds.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement area with unsealed cracks or joints:  F+, up to
70.8%; F, up to 83.2%; F-, more than 83.2%.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Pavement Surface Raveling Budgeted Activities:  160

A
Asphalt pavement exhibits little or no surface raveling.  Raveling is a loss of
asphalt binder that retains the aggregate at the pavement surface which, if
allowed to progress, causing loosening of the stones.  Approximate limits for
levels of service are as follows, expressed in average percent of pavement
area showing raveling:  A+, less than 2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Asphalt pavement exhibits minor surface raveling.  Raveling is a loss of as-
phalt binder that retains the aggregate at the pavement surface which, if
allowed to progress, causing loosening of the stones.  Approximate limits for
levels of service are as follows, expressed in average percent of pavement
area showing raveling:  B+, up to 7.5%; B, up to 10.0%; B-, up to 12.5%.

C
Asphalt pavement exhibits moderate surface raveling.  Raveling is a loss of
asphalt binder that retains the aggregate at the pavement surface which, if
allowed to progress, causing loosening of the stones.  Approximate limits for
levels of service are as follows, expressed in average percent of pavement
area showing raveling:  C+, up to 15.0%; C, up to 20.0%; C-, up to 24.9%.

D
Asphalt pavement exhibits a large amount of surface raveling.  Raveling is a
loss of asphalt binder that retains the aggregate at the pavement surface
which, if allowed to progress, causing loosening of the stones.  Approximate
limits for levels of service are as follows, expressed in average percent of
pavement area showing raveling:  D+, up to 30.0%; D, up to 40.0%; D-, up
to 48.0%.

F
Asphalt pavement exhibits excessive surface raveling.  Raveling is a loss of
asphalt binder that retains the aggregate at the pavement surface which, if
allowed to progress, causing loosening of the stones.  Approximate limits for
levels of service are as follows, expressed in average percent of pavement
area showing raveling:  F+, up to 60.0%; F, up to 80.0%; F-, more than
80.0%.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Asphalt Surface Oxidation Budgeted Activities:  161

A
Asphalt pavement exhibits little or no surface oxidation.  Oxidation is an
aging or ”drying out” of the asphalt concrete surface that can lead to brittle-
ness and loss of durability.  Approximate limits for levels of service are as
follows, expressed in average percent of pavement area showing oxidation:
A+, less than 2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Asphalt pavement exhibits minor surface oxidation.  Oxidation is an aging or
”drying out” of the asphalt concrete surface that can lead to brittleness and
loss of durability.  Approximate limits for levels of service are as follows, ex-
pressed in average percent of pavement area showing oxidation:  B+, up to
7.5%; B, up to 11.7%; B-, up to 15.8%.

C
Asphalt pavement exhibits moderate surface oxidation.  Oxidation is an ag-
ing or ”drying out” of the asphalt concrete surface that can lead to brittle-
ness and loss of durability.  Approximate limits for levels of service are as
follows, expressed in average percent of pavement area showing oxidation:
C+, up to 20.0%; C, up to 26.7%; C-, up to 33.3%.

D
Asphalt pavement exhibits large areas of surface oxidation.  Oxidation is an
aging or ”drying out” of the asphalt concrete surface that can lead to brittle-
ness and loss of durability.  Approximate limits for levels of service are as
follows, expressed in average percent of pavement area showing oxidation:
D+, up to 40.0%; D, up to 50.0%; D-, up to 60.0%.

F
Asphalt pavement exhibits excessive areas of surface oxidation.  Oxidation
is an aging or ”drying out” of the asphalt concrete surface that can lead to
brittleness and loss of durability.  Approximate limits for levels of service are
as follows, expressed in average percent of pavement area showing oxida-
tion:  F+, up to 70.0%; F, up to 85.0%; F-, more than 85.0%.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Shoulder Drop-off > 1.5 inches Budgeted Activities:  162

A
Pavement shoulder exhibits little or no drop-off that is more than 1.5 inches
but less than 2.5 inches high.  Shoulder drop-off refers to the difference in
elevation between the paved shoulder surface and the adjacent ground
surface.  Approximate limits for levels of service are as follows, expressed
in average percent of pavement shoulder with drop-off between 1.5 and 2.5
inches high:  A+, less than 2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Pavement shoulder exhibits a minor amount of shoulder drop-off that is
more than 1.5 inches but less than 2.5 inches high.  Shoulder drop-off refers
to the difference in elevation between the paved shoulder surface and the
adjacent ground surface.  Approximate limits for levels of service are as
follows, expressed in average percent of pavement shoulder with drop-off
between 1.5 and 2.5 inches high:  B+, up to 7.5%; B, up to 11.7%; B-, up to
15.8%.

C
Pavement shoulder exhibits a moderate amount of shoulder drop-off that is
more than 1.5 inches but less than 2.5 inches high.  Shoulder drop-off refers
to the difference in elevation between the paved shoulder surface and the
adjacent ground surface.  Approximate limits for levels of service are as
follows, expressed in average percent of pavement shoulder with drop-off
between 1.5 and 2.5 inches high:  C+, up to 20.0%; C, up to 26.7%; C-, up
to 33.3%.

D
Pavement shoulder exhibits a large amount of shoulder drop-off that is more
than 1.5 inches but less than 2.5 inches high.  Shoulder drop-off refers to
the difference in elevation between the paved shoulder surface and the ad-
jacent ground surface.  Approximate limits for levels of service are as fol-
lows, expressed in average percent of pavement shoulder with drop-off
between 1.5 and 2.5 inches high:  D+, up to 40.0%; D, up to 50.0%; D-, up
to 60.0%.

F
Pavement shoulder exhibits an excessive amount of shoulder drop-off that
is more than 1.5 inches but less than 2.5 inches high.  Shoulder drop-off
refers to the difference in elevation between the paved shoulder surface and
the adjacent ground surface.  Approximate limits for levels of service are as
follows, expressed in average percent of pavement shoulder with drop-off
between 1.5 and 2.5 inches high:  F+, up to 70.0%; F, up to 85.0%; F-,
more than 85.0%.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Shoulder Drop-off > 2.5 inches Budgeted Activities:  163

A
Pavement shoulder exhibits little or no drop-off that is more than 2.5 inches
high.  Shoulder drop-off refers to the difference in elevation between the
paved shoulder surface and the adjacent ground surface.  Approximate lim-
its for levels of service are as follows, expressed in average percent of
pavement shoulder with drop-off greater than 2.5 inches high:  A+, less than
2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Pavement shoulder exhibits a minor amount of shoulder drop-off that is
more than 2.5 inches high.  Shoulder drop-off refers to the difference in ele-
vation between the paved shoulder surface and the adjacent ground sur-
face.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement shoulder with drop-off greater than 2.5 inches
high:  B+, up to 7.5%; B, up to 11.7%; B-, up to 15.8%.

C
Pavement shoulder exhibits a moderate amount of shoulder drop-off that is
more than 2.5 inches high.  Shoulder drop-off refers to the difference in ele-
vation between the paved shoulder surface and the adjacent ground sur-
face.  Approximate limits for levels of service are as follows, expressed in
average percent of pavement shoulder with drop-off greater than 2.5 inches
high:  C+, up to 20.0%; C, up to 26.7%; C-, up to 33.3%.

D
Pavement shoulder exhibits a large amount of shoulder drop-off that is more
than 2.5 inches high.  Shoulder drop-off refers to the difference in elevation
between the paved shoulder surface and the adjacent ground surface.  Ap-
proximate limits for levels of service are as follows, expressed in average
percent of pavement shoulder with drop-off greater than 2.5 inches high:
D+, up to 40.0%; D, up to 50.0%; D-, up to 60.0%.

F
Pavement shoulder exhibits an excessive amount of shoulder drop-off that
is more than 2.5 inches high.  Shoulder drop-off refers to the difference in
elevation between the paved shoulder surface and the adjacent ground
surface.  Approximate limits for levels of service are as follows, expressed
in average percent of pavement shoulder with drop-off greater than 2.5
inches high:  F+, up to 70.0%; F, up to 85.0%; F-, more than 85.0%.
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Maintenance Program Area:  Roadway Surface

Survey Item:  Severe Alligator Cracking Budgeted Activities:  164

A
Pavement exhibits little or no severe alligator cracking.  Alligator cracking
occurs in the wheel paths of asphalt surfaces and indicates fatigue or a
structure too weak to carry the traffic loads imposed.  Severe alligator
cracking causes the surface to be broken up into small pieces and can
hasten failure of the pavement base.  Approximate limits for levels of serv-
ice are as follows, expressed in average percent of pavement area with se-
vere alligator cracking:  A+, less than 2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Pavement exhibits a minor degree of severe alligator cracking.  Alligator
cracking occurs in the wheel paths of asphalt surfaces and indicates fatigue
or a structure too weak to carry the traffic loads imposed.  Severe alligator
cracking causes the surface to be broken up into small pieces and can
hasten failure of the pavement base.  Approximate limits for levels of serv-
ice are as follows, expressed in average percent of pavement area with se-
vere alligator cracking:  B+, up to 7.5%; B, up to 10.8%; B-, up to 14.2%.

C
Pavement exhibits a moderate degree of severe alligator cracking.  Alligator
cracking occurs in the wheel paths of asphalt surfaces and indicates fatigue
or a structure too weak to carry the traffic loads imposed.  Severe alligator
cracking causes the surface to be broken up into small pieces and can
hasten failure of the pavement base.  Approximate limits for levels of serv-
ice are as follows, expressed in average percent of pavement area with se-
vere alligator cracking:  C+, up to 17.5%; C, up to 22.5%; C-, up to 27.5%.

D
Pavement exhibits a high degree of severe alligator cracking.  Alligator
cracking occurs in the wheel paths of asphalt surfaces and indicates fatigue
or a structure too weak to carry the traffic loads imposed.  Severe alligator
cracking causes the surface to be broken up into small pieces and can
hasten failure of the pavement base.  Approximate limits for levels of serv-
ice are as follows, expressed in average percent of pavement area with se-
vere alligator cracking:  D+, up to 32.5%; D, up to 38.3%; D-, up to 44.2%.

F
Pavement exhibits an excessive degree of severe alligator cracking.  Alli-
gator cracking occurs in the wheel paths of asphalt surfaces and indicates
fatigue or a structure too weak to carry the traffic loads imposed.  Severe
alligator cracking causes the surface to be broken up into small pieces and
can hasten failure of the pavement base.  Approximate limits for levels of
service are as follows, expressed in average percent of pavement area with
severe alligator cracking:  F+, up to 50.0%; F, up to 53.0%; F-, more than
53.0%.
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MPA:  Roadside Facilities

Example Roadside Fa-
cilities Items

LOS Description

Litter Pickup

A
Condition of drainage inlets, structures, and
ditches, right-of-way fences, roadside
slopes, and noise walls is excellent, with no
damage or defacement.  Drainage inlets and
ditches are free of debris.  Very few or no
effects of slope failures or washouts have
affected the road in the past year.  There is
no litter or debris on travel way or shoulder.

Surface Free of Debris

B
Roadside facilities show only minor deterio-
ration.  Blockages of drainage inlets and
ditches are infrequent.  Maintenance of
fencing or of sound walls is needed in only a
few locations.  There are scattered pieces of
litter or occasional roadway / shoulder de-
bris.  A small number of slope failures /
washouts affect the road annually.

Debris Moved Off Shoulder

C
Roadside facilities show moderate deterio-
ration.  Several drainage structures are
blocked with silt or debris.  Fencing or sound
walls require maintenance at a number of
locations.  Slope failures / washouts affect
road availability.  Limited patches of litter or
sand or debris on the travel way or shoulder
occur.

Sound Wall

D
A significant level of deterioration has oc-
curred in roadside facilities, including
blocked or silted drainage features, dam-
aged right-of-way fencing, damaged or de-
faced sound walls, and a high annual
frequency of slope failures and washouts.
There are several patches of unsightly litter
or sand / debris on the travel way / shoulder.

Slope Maintenance

F
More than half of roadside facilities require
maintenance.  The condition and intended
functions of these facilities are impeded by
extensive blockages of drainage inlets and
roadside ditches, damaged fencing, dam-
aged or defaced sound walls, or frequent
slope failures / washouts.  A lot of sand, de-
bris, and litter cover the road and roadside.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Drainage Inlets & Structures Budgeted Activities:  202

A
Drainage inlets and structures are largely free of silt or other blockage.  The
percentage of inlets that are blocked, and of drainage structures (e.g., cul-
verts, catch basins) in which silt accumulation is more than 25 percent of
depth, is very small.  Approximate limits for levels of service are as follows,
expressed in average percent of drainage structures that are blocked:  A+,
less than 2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Most drainage inlets and structures are free of silt or other blockage.  The
percentage of inlets that are blocked, and of drainage structures (e.g., cul-
verts, catch basins) in which silt accumulation is more than 25 percent of
depth, is small.  Approximate limits for levels of service are as follows, ex-
pressed in average percent of drainage structures that are blocked:  B+, up
to 7.5%; B, up to 10.0%; B-, up to 12.5%.

C
The percentage of inlets that are blocked, and of drainage structures (e.g.,
culverts, catch basins) in which silt accumulation is more than 25 percent of
depth, is moderate.  Approximate limits for levels of service are as follows,
expressed in average percent of drainage structures that are blocked:  C+,
up to 15.0%; C, up to 17.5%; C-, up to 19.9%.

D
The percentage of inlets that are blocked, and of drainage structures (e.g.,
culverts, catch basins) in which silt accumulation is more than 25 percent of
depth, is significant.  Approximate limits for levels of service are as follows,
expressed in average percent of drainage structures that are blocked:  D+,
up to 22.5%; D, up to 25.0%; D-, up to 27.5%.

F
The percentage of inlets that are blocked, and of drainage structures (e.g.,
culverts, catch basins) in which silt accumulation is more than 25 percent of
depth, is high.  Approximate limits for levels of service are as follows, ex-
pressed in average percent of drainage structures that are blocked:  F+, up
to 30.0%; F, up to 50.0%; F-, more than 50.0%.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Drainage Ditches Budgeted Activities:  206

A
Drainage ditches are largely free of debris or silt accumulation.  Approxi-
mate limits for levels of service are as follows, expressed as the percentage
of ditch length with silt accumulation more than 25 percent of ditch depth or
other blockage:  A+, less than 2.5%; A, up to 4.2%; A-, up to 5.8%.

B
Drainage ditches are mostly free of debris or silt accumulation, although a
small number of blockages exist.  Approximate limits for levels of service
are as follows, expressed as the percentage of ditch length with silt accu-
mulation more than 25 percent of ditch depth or other blockage:  B+, up to
7.5%; B, up to 10.0%; B-, up to 12.5%.

C
There are moderate lengths of drainage ditches that are blocked with silt or
debris.  Approximate limits for levels of service are as follows, expressed as
the percentage of ditch length with silt accumulation more than 25 percent
of ditch depth or other blockage:  C+, up to 15.0%; C, up to 17.5%; C-, up to
19.9%.

D
There are significant lengths of drainage ditches that are blocked with silt or
debris.  Approximate limits for levels of service are as follows, expressed as
the percentage of ditch length with silt accumulation more than 25 percent
of ditch depth or other blockage:  D+, up to 22.5%; D, up to 25.0%; D-, up to
27.5%.

F
There are long lengths of drainage ditches that are blocked with silt or de-
bris.  Approximate limits for levels of service are as follows, expressed as
the percentage of ditch length with silt accumulation more than 25 percent
of ditch depth or other blockage:  F+, up to 30.0%; F, up to 50.0%; F-, more
than 50.0%.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Slope Failures Budgeted Activities:  210

A
Very few or no incidents of slope failures or washouts affect the road annu-
ally.  Approximate limits for levels of service are as follows, expressed as
the annual average number of failures or washouts per 20-mile road length:
A+, essentially zero; A, up to 1.0; A-, up to 1.3.

B
A small number of slope failures or washouts affect the road annually.  Ap-
proximate limits for levels of service are as follows, expressed as the annual
average number of failures or washouts per 20-mile road length:  B+, up to
1.7; B, up to 2.0; B-, up to 2.7.

C
A moderate number of slope failures or washouts affect the road annually.
Approximate limits for levels of service are as follows, expressed as the an-
nual average number of failures or washouts per 20-mile road length:  C+,
up to 3.8; C, up to 5.5; C-, up to 7.8.

D
There is a high annual frequency of slope failures and washouts.  Approxi-
mate limits for levels of service are as follows, expressed as the annual av-
erage number of failures or washouts per 20-mile road length:  D+, up to
10.9; D, up to 15.1; D-, up to 20.7

F
The number of slope failures or washouts annually is very high.  Approxi-
mate limits for levels of service are as follows, expressed as the annual av-
erage number of failures or washouts per 20-mile road length:  F+, up to
28.2; F, up to 38.2; F-, more than 38.2.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Fencing Budgeted Activities:  216

A
Fence condition is excellent, with few or no locations of damaged or missing
fencing.  Approximate limits for levels of service are as follows, expressed
as the percent of fence length requiring maintenance, repair, or replace-
ment:  A+, less than 0.05% (essentially zero); A, up to 1.9%; A-, up to 3.7%.

B
Fence condition is good, with only a few locations of damaged or missing
fencing.  Approximate limits for levels of service are as follows, expressed
as the percent of fence length requiring maintenance, repair, or replace-
ment:  B+, up to 5.5%; B, up to 8.7%; B-, up to 11.8%.

C
Fence condition is fair, with a number of locations of damaged or missing
fencing.  Approximate limits for levels of service are as follows, expressed
as the percent of fence length requiring maintenance, repair, or replace-
ment:  C+, up to 15.0%; C, up to 20.0%; C-, up to 24.9%.

D
Fence condition is marginal, with many locations of damaged or missing
fencing.  Approximate limits for levels of service are as follows, expressed
as the percent of fence length requiring maintenance, repair, or replace-
ment:  D+, up to 30.0%; D, up to 43.3%; D-, up to 56.7%.

F
Fence condition is poor, with more than half of the fence damaged or miss-
ing.  Approximate limits for levels of service are as follows, expressed as
the percent of fence length requiring maintenance, repair, or replacement:
F+, up to 70.0%; F, up to 80.0%; F-, more than 80.0%.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Sound Barriers Budgeted Activities:  217

A
Sound barriers are in excellent condition, requiring little or no maintenance.
Approximate limits for levels of service are as follows, expressed as the
percent of sound barrier length requiring maintenance repairs:  A+, less
than 0.05% (essentially zero); A, up to 1.9%; A-, up to 3.7%.

B
Sound barriers are in good condition, requiring little maintenance.  Approxi-
mate limits for levels of service are as follows, expressed as the percent of
sound barrier length requiring maintenance repairs:  B+, up to 5.5%; B, up
to 8.7%; B-, up to 11.3%.

C
Sound barriers require a moderate amount of maintenance.  Approximate
limits for levels of service are as follows, expressed as the percent of sound
barrier length requiring maintenance repairs:  C+, up to 15.0%; C, up to
20.0%; C-, up to 24.9%.

D
Sound barriers require a significant amount of maintenance.  Approximate
limits for levels of service are as follows, expressed as the percent of sound
barrier length requiring maintenance repairs:  D+, up to 30.0%; D, up to
43.3%; D-, up to 56.7%.

F
Sound barriers require an extensive amount of maintenance.  Approximate
limits for levels of service are as follows, expressed as the percent of sound
barrier length requiring maintenance repairs:  F+, up to 70.0%; F, up to
80.0%; F-, more than 80.0%.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Roadside Litter, Debris Budgeted Activities:  218, 218.10

A
There is no litter or debris on the roadside or shoulder.  Approximate limits
for levels of service are as follows, expressed as the percent of roadside
area affected by litter:  A+, zero; A, up to 1.4%; A-, up to 2.9%.

B
There are scattered pieces of litter or occasional instances of debris on the
shoulder or roadside.  Approximate limits for levels of service are as follows,
expressed as the percent of roadside area affected by litter:  B+, up to
4.6%; B, up to 6.5%; B-, up to 8.6%.

C
Limited areas of litter or debris occur.  Approximate limits for levels of serv-
ice are as follows, expressed as the percent of roadside area affected by
litter:  C+, up to 11.1%; C, up to 14.0%; C-, up to 17.6%.

D
Several areas of litter or debris occur.  Approximate limits for levels of serv-
ice are as follows, expressed as the percent of roadside area affected by
litter:  D+, up to 21.9%; D, up to 27.1%; D-, up to 33.7%.

F
Much of the roadside is covered with litter or debris.  Approximate limits for
levels of service are as follows, expressed as the percent of roadside area
affected by litter:  F+, up to 42.0%; F, up to 52.6%; F-, more than 52.6%.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Roadway Debris Budgeted Activities:  220

A
There is no litter or debris on the roadway.  Approximate limits for levels of
service are as follows, expressed as the percent of roadway area affected
by debris:  A+, zero; A, up to 1.4%; A-, up to 2.9%.

B
There are scattered locations of debris on the roadway.  Approximate limits
for levels of service are as follows, expressed as the percent of roadway
area affected by debris:  B+, up to 4.6%; B, up to 6.5%; B-, up to 8.6%.

C
Limited areas of debris occur.  Approximate limits for levels of service are
as follows, expressed as the percent of roadway area affected by debris:
C+, up to 11.1%; C, up to 14.0%; C-, up to 17.6%.

D
Several areas of debris occur.  Approximate limits for levels of service are
as follows, expressed as the percent of roadway area affected by debris:
D+, up to 21.9%; D, up to 27.1%; D-, up to 33.7%.

F
Much of the roadway is covered with debris.  Approximate limits for levels of
service are as follows, expressed as the percent of roadway area affected
by debris:  F+, up to 42.0%; F, up to 52.6%; F-, more than 52.6%.
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Maintenance Program Area:  Roadside Facilities

Survey Item:  Shoulder with Sand Budgeted Activities:  222

A
There is no sand on the shoulder.  Approximate limits for levels of service
are as follows, expressed as the percent of shoulder area affected by sand:
A+, zero; A, up to 1.4%; A-, up to 2.9%.

B
There is a small amount of sand on the shoulder.  Approximate limits for
levels of service are as follows, expressed as the percent of shoulder area
affected by sand:  B+, up to 4.6%; B, up to 6.5%; B-, up to 8.6%.

C
Several areas of sand occur.  Approximate limits for levels of service are as
follows, expressed as the percent of shoulder area affected by sand:  C+,
up to 11.1%; C, up to 14.0%; C-, up to 17.6%.

D
Moderate areas of sand occur.  Approximate limits for levels of service are
as follows, expressed as the percent of shoulder area affected by sand:
D+, up to 21.9%; D, up to 27.1%; D-, up to 33.7%.

F
Much of the shoulder is covered with sand.  Approximate limits for levels of
service are as follows, expressed as the percent of shoulder area affected
by sand:  F+, up to 42.0%; F, up to 52.6%; F-, more than 52.6%.
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MPA:  Roadside Appearance

Example Roadside
Appearance Items

LOS Description

Grass Mowing

A
Road appearance is excellent, characterized
by well tended landscaping and vegetation,
grass mowing at intended locations and
schedules, and absence of noxious weeds.

Vegetation Control

B
Road appearance is superior, with only in-
frequent or minor instances of unkempt or
infested landscaping and other vegetation,
grass requiring mowing, or scattered occur-
rences of noxious weeds.

Vegetation Needs Control

C
Appearance overall is good, but with one or
more of the following problems:  grass re-
quiring mowing; selected areas of land-
scaping or vegetation requiring trimming or
treatment; and locations where noxious
weeds are present.

Vegetation Control

D
A significant number of items detract from
road appearance, including high grass re-
quiring mowing, a number of landscaped or
vegetated areas requiring trimming or treat-
ment, and noxious weeds affecting up to half
of road length.

Vegetation Control

F
Road appearance is extensively degraded
by situations such as excessively high grass
requiring mowing, landscaping and vegeta-
tion requiring trimming or treatment, and
noxious weeds affecting most of the road
length.
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Maintenance Program Area:  Roadside Appearance
Survey Item:  Grass Mowing Budgeted Activities:  252, 253, 254

A
Roadside appearance is excellent, with grass regularly mowed and trimmed
at intended locations.

B
Roadside appearance is superior, with only infrequent or minor instances of
grass requiring mowing or trimming, and quick correction of these situa-
tions.

C
Roadside appearance is good overall, but areas exist where grass requires
mowing or trimming.

D
High grass requiring mowing or untrimmed grass along most or all of the
road length detracts from its appearance.

F
Excessively high or untrimmed grass significantly degrades roadside ap-
pearance, and may present problems affecting visual sight distances or fire
hazard.
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Maintenance Program Area:  Roadside Appearance
Survey Item:  Noxious Weeds Budgeted Activities:  256

A
Roadside appearance is excellent, with noxious weeds absent.  Approxi-
mate limits for levels of service are as follows, expressed as the percentage
of highway length along which noxious weeds are present:  A+, less than
5.5%; A, up to 8.7%; A-, up to 11.8%.

B
Roadside appearance is superior, with only scattered occurrences of nox-
ious weeds.  Approximate limits for levels of service are as follows, ex-
pressed as the percentage of highway length along which noxious weeds
are present:  B+, up to 15.0%; B, up to 20.0%; B-, up to 25.0%.

C
Roadside appearance is good overall, but noxious weeds are present at
several locations.  Approximate limits for levels of service are as follows,
expressed as the percentage of highway length along which noxious weeds
are present:  C+, up to 30.0%; C, up to 35.0%; C-, up to 39.9%.

D
Noxious weeds affect roadside for up to half the road segment length.  Ap-
proximate limits for levels of service are as follows, expressed as the per-
centage of highway length along which noxious weeds are present:  D+, up
to 45.0%; D, up to 50.0%; D-, up to 55.0%.

F
Noxious weeds affect most of the road length.  Approximate limits for levels
of service are as follows, expressed as the percentage of highway length
along which noxious weeds are present:  F+, up to 60.0%; F, up to 70.0%;
F-, more than 55.0%.
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Maintenance Program Area:  Roadside Appearance
Survey Item:  Landscaping Appearance Budgeted Activities:  258, 260

A
Roadside appearance is excellent, characterized by well-tended landscap-
ing and vegetation.  Approximate limits for levels of service are as follows,
expressed as the percent of landscaping area requiring maintenance (activ-
ity 258), or as the percent of trees and shrubs requiring maintenance (activ-
ity 260):  A+, less than 3.7%; A, up to 7.1%; A-, up to 10.7%.

B
Roadside appearance is superior, characterized by well-tended landscaping
and vegetation with only infrequent or minor instances of unkempt areas.
Approximate limits for levels of service are as follows, expressed as the
percent of landscaping area requiring maintenance (activity 258), or as the
percent of trees and shrubs requiring maintenance (activity 260):  B+, up to
14.5%; B, up to 18.5%; B-, up to 22.8%.

C
The overall appearance of the roadside is good, but selected areas of land-
scaping and vegetation require trimming or treatment.  Approximate limits
for levels of service are as follows, expressed as the percent of landscaping
area requiring maintenance (activity 258), or as the percent of trees and
shrubs requiring maintenance (activity 260):  C+, up to 27.4%; C, up to
32.5%; C-, up to 38.2%.

D
Several areas of landscaping and vegetation detract from roadside appear-
ance and require trimming or treatment.  Approximate limits for levels of
service are as follows, expressed as the percent of landscaping area re-
quiring maintenance (activity 258), or as the percent of trees and shrubs
requiring maintenance (activity 260):  D+, up to 44.6%; D, up to 52.1%; D-,
up to 60.8%.

F
Roadside appearance is degraded by areas of landscaping and vegetation
that require extensive trimming or treatment.  Approximate limits for levels
of service are as follows, expressed as the percent of landscaping area re-
quiring maintenance (activity 258), or as the percent of trees and shrubs
requiring maintenance (activity 260):  F+, up to 71.1%; F, up to 83.5%; F-,
more than 83.5%.
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MPA:  Traffic Services

Example Traffic Serv-
ices Items

LOS Description

Signs, Sign Lighting

A
Traffic devices are in excellent physical and
operating condition.  Lights and signals are
intact and working.  Signs are undamaged,
clean and unfaded, and very legible.  Lane
dividers and other pavement markings are
distinct and visible both daytime and night-
time.  Guardrail, appurtenances, and ITS
devices meet spec and are fully functional.

Traffic Signals

B
Traffic devices are in superior physical and
operating condition, with only minor or infre-
quent problems.  A small number of lights,
signals, and signs may be damaged or not
fully functional.  Pavement markings are
visible day and night, with little obliteration.
Guardrail, appurtenances, and ITS devices
may have a few problem locations.

Pavement Striping

C
Traffic devices are in overall good condition,
but a moderate number of problems may
exist:  e.g., damaged lighting, sign, and sig-
nal posts, standards, and loops; burned-out
lamps; signs or pavement markings not
completely visible at both day and night; and
guardrails, appurtenances, and ITS devices
that are missing or not up to spec.

High-Mast Lighting

D
Traffic devices exhibit a number of problems
with missing, broken, non-functioning, or
not-to-spec items:  e.g., signs that are bent,
broken, or not legible; pavement markings
that are not fully visible day and night; sig-
nals and lighting that are damaged or not
working; and guardrails, appurtenances and
ITS devices that are missing or not-to-spec.

Delineator Posts

F
An extensive number of missing, broken,
non-functioning, or not-to-spec items affect
traffic devices:  e.g., signs that are damaged
or not legible; pavement markings that are
obliterated; signals and lighting that are
damaged or not working; and damaged,
missing, or non-working appurtenances,
sections of guardrail, and ITS devices.
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Maintenance Program Area:  Traffic Services

Survey Item:  Traffic Signs Budgeted Activities:  302, 303

A
Traffic signs are in excellent condition.  The sign board is undamaged,
clean, unfaded, and clearly readable in day or night.  Sign supports and
breakaway devices are undamaged and otherwise in good condition.  Ap-
proximate limits for levels of service, expressed in percent of signs that are
faded, have damaged or non-working components, or cannot be easily read
at night, are as follows:  A+, less than 0.05% (essentially zero); A, up to
1.0%; A-, up to 2%.

B
Traffic signs are in superior condition, with only infrequent problems.  A
small percentage of sign boards are damaged, faded, or not readable at day
or night.  A small percentage of supports or breakaway devices are dam-
aged or not working.  Approximate limits for levels of service, expressed in
percent of signs that are faded, have damaged or non-working components,
or cannot be easily read at night, are as follows:  B+, up to 3.0%; B, up to
4.5%; B-, up to 6.0%.

C
Traffic signs are in good condition overall, but a moderate number of prob-
lems exist in one or more of the following areas:  Sign boards are damaged,
faded, or not easily readable at day or night.  Supports or breakaway de-
vices are damaged or not working.  Approximate limits for levels of service,
expressed in percent of signs that are faded, have damaged or non-working
components, or cannot be easily read at night, are as follows:  C+, up to
7.5%; C, up to 9.2%; C-, up to 10.7%.

D
A significant number of traffic signs exhibit problems in one or more of the
following areas:  Sign boards are damaged, faded, or not easily readable at
day or night.  Supports or breakaway devices are damaged or not working.
Approximate limits for levels of service, expressed in percent of signs that
are faded, have damaged or non-working components, or cannot be easily
read at night, are as follows:  D+, up to 12.5%; D, up to 14.3%; D-, up to
16.2%.

F
An extensive number of traffic signs exhibit problems in one or more of the
following areas:  Sign boards are damaged, faded, or not easily readable at
day or night.  Supports or breakaway devices are damaged or not working.
Approximate limits for levels of service, expressed in percent of signs that
are faded, have damaged or non-working components, or cannot be easily
read at night, are as follows:  F+, up to 18.0%; F, up to 20.0%; F-, more
than 20.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Delineators, Mile Markers Budgeted Activities:  304

A
Delineator posts and reflectors and mile markers are in excellent condition.
Few or none are missing, posts are straight and undamaged, and reflectors
and mile markers are easily visible.  Approximate limits for levels of service
are as follows, expressed as the percent of delineators and mile markers
that are missing or defective:  A+, less than 2.5%; A, up to 4.2%; A-, up to
5.8%.

B
Delineator posts and reflectors and mile markers are in superior condition.
A small number are missing, or have posts that are bent or damaged, or
have reflectors or mile markers that are not easily visible.  Approximate lim-
its for levels of service are as follows, expressed as the percent of delinea-
tors and mile markers that are missing or defective:  B+, up to 7.5%; B, up
to 9.2%; B-, up to 10.8%.

C
Delineator posts and reflectors and mile markers are in overall good condi-
tion.  However, a moderate number are missing, or have posts that are bent
or damaged, or have reflectors or mile markers that are not easily visible.
Approximate limits for levels of service are as follows, expressed as the
percent of delineators and mile markers that are missing or defective:  C+,
up to 12.5%; C, up to 14.2%; C-, up to 15.7%.

D
A significant number of delineator posts and reflectors and mile markers are
missing, or have posts that are bent or damaged, or have reflectors or mile
markers that are not easily visible.  Approximate limits for levels of service
are as follows, expressed as the percent of delineators and mile markers
that are missing or defective:  D+, up to 17.5%; D, up to 19.2%; D-, up to
20.8%.

F
An extensive number of delineator posts and reflectors and mile markers
are missing, or have posts that are bent or damaged, or have reflectors or
mile markers that are not easily visible.  Approximate limits for levels of
service are as follows, expressed as the percent of delineators and mile
markers that are missing or defective:  F+, up to 22.5%; F, up to 30.0%; F-,
more than 30.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Steel Guardrail Budgeted Activities:  306

A
The condition of steel guardrail overall is excellent.  Posts and rail conform
to spec regarding deviation from proper alignment and amount of damage
sustained.  Approximate limits for levels of service are as follows, expressed
as the percent of steel guard rail length out of spec or not functional:  A+,
less than 0.1% (essentially zero); A, up to 1.9%; A-, up to 3.7%.

B
The condition of steel guardrail overall is superior.  Posts and rail for the
most part conform to spec regarding deviation from proper alignment and
amount of damage sustained, with very few deviations.  Approximate limits
for levels of service are as follows, expressed as the percent of steel guard
rail length out of spec or not functional:  B+, up to 5.5%; B, up to 7.8%; B-,
up to 10.2%.

C
The condition of steel guardrail overall is good, but a number of problems
exist.  At several locations posts and rail do not conform to spec regarding
deviation from proper alignment and amount of damage sustained.  Ap-
proximate limits for levels of service are as follows, expressed as the per-
cent of steel guard rail length out of spec or not functional:  C+, up to
12.5%; C, up to 14.2%; C-, up to 15.7%.

D
The condition of steel guardrail overall is fair.  A number of posts and rails
do not conform to spec regarding deviation from proper alignment and
amount of damage sustained.  Approximate limits for levels of service are
as follows, expressed as the percent of steel guard rail length out of spec or
not functional:  D+, up to 17.5%; D, up to 19.0%; D-, up to 20.5%.

F
The condition of steel guardrail overall is marginal.  Many posts and rails do
not conform to spec regarding deviation from proper alignment and amount
of damage sustained.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of steel guard rail length out of spec or not
functional:  F+, up to 22.0%; F, up to 25.0%; F-, more than 25.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Concrete Guardrail Budgeted Activities:  307

A
The condition of concrete guardrail overall is excellent.  Posts and rail con-
form to spec regarding amount of damage and deterioration sustained.  Ap-
proximate limits for levels of service are as follows, expressed as the
percent of concrete guard rail length not conforming to spec or not func-
tional:  A+, less than 0.1% (essentially zero); A, up to 1.9%; A-, up to 3.7%.

B
The condition of concrete guardrail overall is superior.  Posts and rail for the
most part conform to spec regarding amount of damage and deterioration
sustained, with very few deviations.  Approximate limits for levels of service
are as follows, expressed as the percent of concrete guard rail length not
conforming to spec or not functional:  B+, up to 5.5%; B, up to 7.8%; B-, up
to 10.2%.

C
The condition of concrete guardrail overall is good, but a number of prob-
lems exist.  At several locations posts and rail do not conform to spec re-
garding amount of damage and deterioration sustained.  Approximate limits
for levels of service are as follows, expressed as the percent of concrete
guard rail length not conforming to spec or not functional:  C+, up to 12.5%;
C, up to 14.2%; C-, up to 15.7%.

D
The condition of concrete guardrail overall is fair.  A number of posts and
rails do not conform to spec regarding amount of damage and deterioration
sustained.  Approximate limits for levels of service are as follows, expressed
as the percent of concrete guard rail length not conforming to spec or not
functional:  D+, up to 17.5%; D, up to 19.0%; D-, up to 20.5%.

F
The condition of concrete guardrail overall is marginal.  Many posts and
rails do not conform to spec regarding amount of damage and deterioration
sustained.  Approximate limits for levels of service are as follows, expressed
as the percent of concrete guard rail length not conforming to spec or not
functional:  F+, up to 22.0%; F, up to 25.0%; F-, more than 25.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Striping, Markings Budgeted Activities:  308, 310

A
Pavement striping and other markings are in generally excellent condition,
with high visibility and reflectivity in daytime and nighttime, and little or no
wearing or obliteration.  Approximate limits for levels of service are as fol-
lows, expressed as a percent of striping and other pavement markings that
are worn or not easily visible:  A+, less than 5.0%; A, up to 9.2%; A-, up to
13.3%.

B
Pavement striping and other markings are in generally good condition, visi-
ble in daytime and nighttime, and showing only minor wearing or oblitera-
tion.  Approximate limits for levels of service are as follows, expressed as a
percent of striping and other pavement markings that are worn or not easily
visible:  B+, up to 17.5%; B, up to 22.5%; B-, up to 27.5%.

C
Pavement striping and other markings are in fair condition, generally visible
in daytime and nighttime, but with noticeable wearing, obliteration, or loss of
reflectivity.  Approximate limits for levels of service are as follows, ex-
pressed as a percent of striping and other pavement markings that are worn
or not easily visible:  C+, up to 32.5%; C, up to 36.7%; C-, up to 40.7%.

D
Pavement striping and other markings are in marginal condition, with no-
ticeable wearing, obliteration, or loss of reflectivity in almost half of the
markings.  Approximate limits for levels of service are as follows, expressed
as a percent of striping and other pavement markings that are worn or not
easily visible:  D+, up to 45.0%; D, up to 48.3%; D-, up to 45.7%.

F
Pavement striping and markings are essentially worn or obliterated.  Mark-
ings that are still present are not easily visible.  Approximate limits for levels
of service are as follows, expressed as a percent of striping and other
pavement markings that are worn or not easily visible:  F+, up to 55.0%; F,
up to 75.0%; F-, more than 75.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Sign Lighting Budgeted Activities:  312

A
Lighting for signs is in excellent physical and operating condition.  Lamps
are intact and working.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of sign lighting not working:  A+, less than
1.0%; A, up to 2.7%; A-, up to 4.3%.

B
Lighting for signs is in very good physical and operating condition.  Lamps
are intact and working in most cases, with few instances of damage or failed
lamps.  Approximate limits for levels of service are as follows, expressed as
the percent of sign lighting not working:  B+, up to 6.0%; B, up to 8.2%; B-,
up to 10.3%.

C
Lighting for signs is in good physical and operating condition.  Lamps are
intact and working in many cases, but with several instances of damaged or
failed lamps.  Approximate limits for levels of service are as follows, ex-
pressed as the percent of sign lighting not working:  C+, up to 12.5%; C, up
to 15.0%; C-, up to 17.4%.

D
Lighting for signs is in fair physical and operating condition.  While the ma-
jority of lamps are intact and working, about one-quarter of them are dam-
aged or failed.  Approximate limits for levels of service are as follows,
expressed as the percent of sign lighting not working:  D+, up to 20.0%; D,
up to 24.0%; D-, up to 28.0%.

F
Lighting for signs is in poor physical and operating condition.  About one-
third of lamps are damaged or failed.  Approximate limits for levels of serv-
ice are as follows, expressed as the percent of sign lighting not working:
F+, up to 32.0%; F, up to 35.0%; F-, up to 40.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Traffic Signals Budgeted Activities:  314

A
Traffic signals are in excellent physical and operating condition.  Lamps and
signal timing are working properly; there is little or no structural damage to
posts, arms, and standards; and loops in pavement are undamaged.  Ap-
proximate limits for levels of service are as follows, expressed as the per-
cent of signals with structural or electrical components damaged or not
working properly:  A+, less than 0.05% (essentially zero); A, up to 0.7%; A-,
up to 1.4%.

B
Traffic signals are in very good physical and operating condition.  Lamps
and signal timing are for the most part working properly; there is little or no
structural damage to posts, arms, and standards; and loops in pavement
are largely undamaged.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of signals with structural or electrical com-
ponents damaged or not working properly:  B+, up to 2.0%; B, up to 2.7%;
B-, up to 3.3%.

C
Traffic signals are in good physical and operating condition.  Lamps and
signal timing are largely working properly; structural damage to posts, arms,
and standards is infrequent; and loops in pavement are largely undamaged.
Approximate limits for levels of service are as follows, expressed as the
percent of signals with structural or electrical components damaged or not
working properly:  C+, up to 4.0%; C, up to 5.2%; C-, up to 6.2%.

D
Traffic signals are in fair physical and operating condition, with about ten
percent exhibiting one or more of the following problems:  lamps and signal
timing are not working properly; there is structural damage to posts, arms,
and standards; or loops in pavement are damaged.  Approximate limits for
levels of service are as follows, expressed as the percent of signals with
structural or electrical components damaged or not working properly:  D+,
up to 7.5%; D, up to 10.0%; D-, up to 12.5%.

F
Traffic signals are in poor physical and operating condition, with more than
ten percent exhibiting one or more of the following problems:  lamps and
signal timing are not working properly; there is structural damage to posts,
arms, and standards; or loops in pavement are damaged.  Approximate lim-
its for levels of service are as follows, expressed as the percent of signals
with structural or electrical components damaged or not working properly:
F+, up to 15.0%; F, up to 20.0%; F-, more than 20.0%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Energy Attenuators Budgeted Activities:  316

A
Energy attenuators are in excellent condition, positioned and filled properly
and completely functional.  Approximate limits for levels of service are as
follows, expressed as the percent of attenuator locations requiring mainte-
nance attention:  A+, less than 1.2%; A, up to 2.5%; A-, up to 3.9%.

B
Energy attenuators are in very good condition, with most locations having
attenuators positioned and filled properly and completely functional.  Ap-
proximate limits for levels of service are as follows, expressed as the per-
cent of attenuator locations requiring maintenance attention:  B+, up to
5.3%; B, up to 6.7%; B-, up to 8.3%.

C
Energy attenuators are in good condition, with many locations having at-
tenuators positioned and filled properly and completely functional.  Ap-
proximate limits for levels of service are as follows, expressed as the
percent of attenuator locations requiring maintenance attention:  C+, up to
10.0%; C, up to 11.9%; C-, up to 13.9%.

D
Energy attenuators are in fair condition.  While many locations have attenu-
ators positioned and filled properly and completely functional, a significant
number do not.  Approximate limits for levels of service are as follows, ex-
pressed as the percent of attenuator locations requiring maintenance atten-
tion:  D+, up to 16.0%; D, up to 18.5%; D-, up to 21.2%.

F
Energy attenuators are in poor condition.  While the majority of locations
have attenuators positioned and filled properly and completely functional, a
significant number do not.  Approximate limits for levels of service are as
follows, expressed as the percent of attenuator locations requiring mainte-
nance attention:  F+, up to 24.2%; F, up to 27.7%; F-, more than 27.7%.
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Maintenance Program Area:  Traffic Services

Survey Item:  Electrical Systems, Wires Budgeted Activities:  320

A
Electrical systems comprising surveillance cameras, variable message
signs, other ITS devices, and associated wiring are in excellent working or-
der, with few or no instances of non-working components.  Approximate
limits for levels of service are as follows, expressed as the percent of de-
vices or components that are not functional:  A+, less than 1.2%; A, up to
2.5%; A-, up to 3.9%.

B
Electrical systems comprising surveillance cameras, variable message
signs, other ITS devices, and associated wiring are in good working order,
with a few instances of non-working components.  Approximate limits for
levels of service are as follows, expressed as the percent of devices or
components that are not functional:  B+, up to 5.3%; B, up to 6.7%; B-, up to
8.3%.

C
Electrical systems comprising surveillance cameras, variable message
signs, other ITS devices, and associated wiring are in fair working order,
with a number of non-working components.  Approximate limits for levels of
service are as follows, expressed as the percent of devices or components
that are not functional:  C+, up to 10.0%; C, up to 11.9%; C-, up to 13.9%.

D
Electrical systems comprising surveillance cameras, variable message
signs, other ITS devices, and associated wiring have more than fifteen per-
cent of components not working.  Approximate limits for levels of service are
as follows, expressed as the percent of devices or components that are not
functional:  D+, up to 16.0%; D, up to 18.5%; D-, up to 21.2%.

F
Electrical systems comprising surveillance cameras, variable message
signs, other ITS devices, and associated wiring are in poor working order,
with more than twenty percent of components not working.  Approximate
limits for levels of service are as follows, expressed as the percent of de-
vices or components that are not functional:  F+, up to 24.2%; F, up to
27.7%; F-, more than 27.7%.
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MPA:  Structure Maintenance

Illustration LOS Description

A
Maintenance items of bridges are in excel-
lent condition.  Decks, deck features, and
weep holes are clean.  Deck, curbs, expan-
sion joints, and railings are in good condition
with all defects repaired.  Bearings are clean
and serviced.  Paint coating on bridge steel
is intact.  Bridge structure, approaches, and
slopes do not require maintenance.

B
Maintenance items of bridges are in superior
condition.  Decks, deck features, and weep
holes are mostly clean, with little debris or
need for washing.  Minor or infrequent de-
fects occur in deck surface, railings, expan-
sion joints, structure, approaches, or slopes.
A small percentage of bearings and of
painted steel require maintenance.

C
Maintenance items of bridges are in good
condition, but some features require work:
e.g., cleaning or washing of decks, curbs,
and weep holes; patching of deck surface;
and repair, servicing, or painting of expan-
sion devices, railings, bearings, structural
members, approaches, or slopes.

D
A significant number of bridge features re-
quire maintenance.  Decks, deck features,
and weep holes must be cleaned or washed.
Decks, curbs, expansion joints, or railings
may impede use and require repair.  Bear-
ings must be cleaned and serviced.  Bridge
steel requires painting.  Bridge structure,
approaches, and slopes need repair.

F
An extensive number of bridge features re-
quire maintenance of potentially major dis-
tress.  Decks, curbs, expansion joints, or
railings require repair and may pose a safety
hazard.  Bearings must be cleaned and
serviced.  Bridge steel requires painting to
allay structural deterioration.  Bridge struc-
ture, approaches, and slopes need repair.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Inspection Budgeted Activities:  351

A
Bridges are inspected at least every two years to conform to federal regula-
tion, and in some cases more frequently.  Approximate limits for levels of
service are as follows, expressed as the average interval, in years, between
successive inspections of a bridge:  A+, at least every 1.7 years; A, up to
1.8 years; A-, up to (and including) 2.0 years.

B
Many bridges are inspected every two years to conform to federal regula-
tion, but in some cases the interval between inspections is greater.  Ap-
proximate limits for levels of service are as follows, expressed as the
average interval, in years, between successive inspections of a bridge:  B+,
up to 2.2 years; B, up to 2.3 years; B-, up to 2.5 years.

C
Bridges are inspected on average every 2.5 to 3.0 years, exceeding the lim-
its specified in federal regulation.  Approximate limits for levels of service
are as follows, expressed as the average interval, in years, between suc-
cessive inspections of a bridge:  C+, up 2.7 years; C, up to 2.8 years; C-, up
to 3 years.

D
Bridges are inspected on average about every 3.5 years, exceeding the lim-
its specified in federal regulation.  Approximate limits for levels of service
are as follows, expressed as the average interval, in years, between suc-
cessive inspections of a bridge:  D+, up 3.2 years; D, up to 3.3 years; D-, up
to 3.5 years.

F
Bridges are inspected on average every 3.5 to 4 years or more, exceeding
the limits specified in federal regulation.  Approximate limits for levels of
service are as follows, expressed as the average interval, in years, between
successive inspections of a bridge:  F+, up 3.7 years; F, up to 3.8 years; F-,
more than 3.8 years.



Colorado Department of Transportation Maintenance Levels of Service Manual

December 1999 Page 6-3

Maintenance Program Area:  Structures

Survey Item:  Bridge Cleaning Budgeted Activities:  352

A
Bridge decks are largely free of debris and residue from snow and ice op-
erations.  Approximate limits for levels of service are as follows, expressed
as percent of bridge decks requiring cleaning:  A+, less than 3%; A, up to
7%; A-, up to 10%.

B
Bridge decks are moderately free of debris and residue from snow and ice
operations.  Approximate limits for levels of service are as follows, ex-
pressed as percent of bridge decks requiring cleaning:  B+, up to 13%; B,
up to 17%; B-, up to 20%.

C
Approximately one-quarter of the bridge decks require cleaning of debris or
residue from snow and ice operations.  Approximate limits for levels of
service are as follows, expressed as percent of bridge decks requiring
cleaning:  C+, up to 23%; C, up to 27%; C-, up to 30%.

D
One-third or more of the bridge decks require cleaning of debris or residue
from snow and ice operations.  Approximate limits for levels of service are
as follows, expressed as percent of bridge decks requiring cleaning:  D+, up
to 33%; D, up to 37%; D-, up to 40%.

F
Almost half of the bridge decks require cleaning of debris or residue from
snow and ice operations.  Approximate limits for levels of service are as
follows, expressed as percent of bridge decks requiring cleaning:  F+, up to
43%; F, up to 47%; F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Decks Budgeted Activities:  353

A
Bridge decks are in excellent condition, with few instances of surface de-
fects.  Defects on concrete or overlaid concrete decks include spalls or pot-
holes, cracking, or small areas of delamination or exposure of the
underlying rebar; and on timber decks, small areas of decay, splitting,
crushing, or infestation.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of deck elements with defects requiring
maintenance:  A+, less than 3%; A, up to 7%; A-, up to 10%.

B
Bridge decks are in generally good condition, but there are a number of in-
stances of surface defects.  Defects on concrete or overlaid concrete decks
include spalls or potholes, cracking, or small areas of delamination or expo-
sure of the underlying rebar; and on timber decks, small areas of decay,
splitting, crushing, or infestation.  Approximate limits for levels of service are
as follows, expressed as the percent of deck elements with defects requir-
ing maintenance:  B+, up to 13%; B, up to 17%; B-, up to 20%.

C
Bridge decks are in generally fair condition, with a moderate number of
decks with surface defects.  Defects on concrete or overlaid concrete decks
include spalls or potholes, cracking, or small areas of delamination or expo-
sure of the underlying rebar; and on timber decks, small areas of decay,
splitting, crushing, or infestation.  Approximate limits for levels of service are
as follows, expressed as the percent of deck elements with defects requir-
ing maintenance:  C+, up to 23%; C, up to 27%; C-, up to 30%.

D
Bridge decks are in generally marginal condition, with a large number of
decks having surface defects.  Defects on concrete or overlaid concrete
decks include spalls or potholes, cracking, or small areas of delamination or
exposure of the underlying rebar; and on timber decks, small areas of de-
cay, splitting, crushing, or infestation.  Approximate limits for levels of serv-
ice are as follows, expressed as the percent of deck elements with defects
requiring maintenance:  D+, up to 33%; D, up to 37%; D-, up to 40%.

F
Bridge decks are in poor condition, with almost half of the decks having
surface defects.  Defects on concrete or overlaid concrete decks include
spalls or potholes, cracking, or small areas of delamination or exposure of
the underlying rebar; and on timber decks, small areas of decay, splitting,
crushing, or infestation.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of deck elements with defects requiring
maintenance:  F+, up to 43%; F, up to 47%; F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Superstructure Budgeted Activities:  354

A
Bridge superstructures are in excellent condition, with little or no repair
needed to steel, concrete, or timber members or features.  Approximate
limits for levels of service are as follows, expressed as the percent of super-
structure elements requiring maintenance:  A+, less than 3%; A, up to 7%;
A-, up to 10%.

B
Bridge superstructures are in generally good condition, but repairs are
needed to some steel, concrete, or timber superstructures.  Approximate
limits for levels of service are as follows, expressed as the percent of super-
structure elements requiring maintenance:  B+, up to 13%; B, up to 17%; B-,
up to 20%.

C
Bridge superstructures are in generally fair condition, with repairs needed to
several steel, concrete, or timber superstructures.  Approximate limits for
levels of service are as follows, expressed as the percent of superstructure
elements requiring maintenance:  C+, up to 23%; C, up to 27%; C-, up to
30%.

D
Bridge superstructures are in marginal condition, with repairs needed to
many steel, concrete, or timber superstructures.  Approximate limits for lev-
els of service are as follows, expressed as the percent of superstructure
elements requiring maintenance:  D+, up to 33%; D, up to 37%; D-, up to
40%.

F
Bridge superstructures are in poor condition, with repairs needed to almost
half of the steel, concrete, or timber superstructures.  Approximate limits for
levels of service are as follows, expressed as the percent of superstructure
elements requiring maintenance:  F+, up to 43%; F, up to 47%; F-, more
than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Painting Budgeted Activities:  355

A
The condition of paint or coating on steel members, features, and railings is
excellent, with tight adherence of the coating and few instances of unpro-
tected metal or corrosion.  Approximate limits for levels of service are as
follows, expressed as the percent of bridge elements requiring painting by
maintenance:  A+, less than 3%; A, up to 7%; A-, up to 10%.

B
The condition of paint or coating on steel members, features, and railings is
generally good, with some occurrences of rust or surface pitting, flaking
paint, or corrosion.  Approximate limits for levels of service are as follows,
expressed as the percent of bridge elements requiring painting by mainte-
nance:  B+, up to 13%; B, up to 17%; B-, up to 20%.

C
The condition of paint or coating on steel members, features, and railings is
generally fair, with some occurrences of serious rusting, flaking paint,
weathering, or corrosion.  Approximate limits for levels of service are as
follows, expressed as the percent of bridge elements requiring painting by
maintenance:  C+, up to 23%; C, up to 27%; C-, up to 30%.

D
The condition of paint or coating on steel members, features, and railings is
marginal, with several occurrences of serious rusting, corrosion, and loss of
integrity of the paint or coating.  Steel section loss may occur in some
cases.  Approximate limits for levels of service are as follows, expressed as
the percent of bridge elements requiring painting by maintenance:  D+, up
to 33%; D, up to 37%; D-, up to 40%.

F
The condition of paint or coating on steel members, features, and railings is
poor, with many occurrences of serious rusting and corrosion, deterioration
of the paint or coating, and loss of steel section.  Section loss in some
cases may be serious enough to warrant structural analysis.  Approximate
limits for levels of service are as follows, expressed as the percent of bridge
elements requiring painting by maintenance:  F+, up to 43%; F, up to 47%;
F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Curbs, Railings Budgeted Activities:  356

A
Bridge railings, curbs, and wheel guards are in excellent condition, with few
instances of damaged, deteriorated, or missing curbs, guards, posts or rails.
Approximate limits for levels of service are as follows, expressed as the
percent of curb, wheel guard, and railing elements requiring maintenance:
A+, less than 3%; A, up to 7%; A-, up to 10%.

B
Bridge railings, curbs, and wheel guards are in generally good condition,
with a number of damaged, deteriorated, or missing curbs, guards, posts or
rails.  Approximate limits for levels of service are as follows, expressed as
the percent of curb, wheel guard, and railing elements requiring mainte-
nance:  B+, up to 13%; B, up to 17%; B-, up to 20%.

C
Bridge railings, curbs, and wheel guards are in generally satisfactory condi-
tion, but several bridges have damaged, deteriorated, or missing curbs,
guards, posts or rails.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of curb, wheel guard, and railing elements
requiring maintenance:  C+, up to 23%; C, up to 27%; C-, up to 30%.

D
Bridge railings, curbs, and wheel guards are in marginal condition, with
many locations of damaged, deteriorated, or missing curbs, guards, posts or
rails.  Approximate limits for levels of service are as follows, expressed as
the percent of curb, wheel guard, and railing elements requiring mainte-
nance:  D+, up to 33%; D, up to 37%; D-, up to 40%.

F
Bridge railings, curbs, and wheel guards are in poor condition, with almost
half of curbs, guards, posts or rails damaged, deteriorated, or missing.  Ap-
proximate limits for levels of service are as follows, expressed as the per-
cent of curb, wheel guard, and railing elements requiring maintenance:  F+,
up to 43%; F, up to 47%; F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Bearings Budgeted Activities:  357

A
Bridge bearings are in excellent condition.  All or almost all bearings are
clean and well lubricated, and function properly.  Paint or coating (if appli-
cable) is in good condition.  Approximate limits for levels of service are as
follows, expressed in percent of bearing elements requiring maintenance:
A+, less than 3%; A, up to 7%; A-, up to 10%.

B
Bridge bearings are in good condition.  Most bearings are clean and well
lubricated, and function properly.  Paint or coating (if applicable) is in good
condition.  Approximate limits for levels of service are as follows, expressed
in percent of bearing elements requiring maintenance:  B+, up to 13%; B, up
to 17%; B-, up to 20%.

C
Bridge bearings are in fair condition.  While many bearings are clean and
well lubricated, function properly, and have protective coatings intact, a
number require maintenance to address deficiencies in one or more of
these characteristics.  Approximate limits for levels of service are as follows,
expressed in percent of bearing elements requiring maintenance:  C+, up to
23%; C, up to 27%; C-, up to 30%.

D
Bridge bearings are in marginal condition.  Many bearing elements require
cleaning, lubrication, or painting.  Approximate limits for levels of service are
as follows, expressed in percent of bearing elements requiring mainte-
nance:  D+, up to 33%; D, up to 37%; D-, up to 40%.

F
Bridge bearings are in poor condition.  Almost half require cleaning, lubrica-
tion, or painting.  Approximate limits for levels of service are as follows, ex-
pressed in percent of bearing elements requiring maintenance:  F+, up to
43%; F, up to 47%; F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Substructure Budgeted Activities:  358

A
Bridge substructures are in excellent condition.  Substructure elements such
as abutments, columns or piers, pier caps, pier walls, and pile caps show
little or no surface deterioration (cracking, spalls), evidence of corrosion, or
structural damage.  Approximate limits for levels of service are as follows,
expressed as the percent of substructure elements requiring maintenance:
A+, less than 3%; A, up to 7%; A-, up to 10%.

B
Bridge substructures are in good condition.  Substructure elements such as
abutments, columns or piers, pier caps, pier walls, and pile caps exhibit
some instances of surface deterioration (cracking, spalls), evidence of cor-
rosion, or structural damage.  Approximate limits for levels of service are as
follows, expressed as the percent of substructure elements requiring main-
tenance:  B+, up to 13%; B, up to 17%; B-, up to 20%.

C
Bridge substructures are in fair condition.  Substructure elements such as
abutments, columns or piers, pier caps, pier walls, and pile caps exhibit a
number of occurrences of surface deterioration (cracking, spalls), evidence
of corrosion, or structural damage.  Approximate limits for levels of service
are as follows, expressed as the percent of substructure elements requiring
maintenance:  C+, up to 23%; C, up to 27%; C-, up to 30%.

D
Bridge substructures are in marginal condition.  Substructure elements such
as abutments, columns or piers, pier caps, pier walls, and pile caps exhibit a
large number of occurrences of surface deterioration (cracking, spalls), evi-
dence of corrosion, or structural damage.  Approximate limits for levels of
service are as follows, expressed as the percent of substructure elements
requiring maintenance:  D+, up to 33%; D, up to 37%; D-, up to 40%.

F
Bridge substructures are in poor condition.  Almost half of the substructure
elements such as abutments, columns or piers, pier caps, pier walls, and
pile caps exhibit surface deterioration (cracking, spalls), evidence of corro-
sion, or structural damage.  Approximate limits for levels of service are as
follows, expressed as the percent of substructure elements requiring main-
tenance:  F+, up to 43%; F, up to 47%; F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Approaches, Slopes Budgeted Activities:  360

A
Bridge approaches and slopes beneath the superstructure are in excellent
condition.  Approach slabs have not settled and show no sign of deteriora-
tion other than superficial surface cracks.  Approach slopes are well tended
and slope cover is in excellent condition.  Approximate limits for levels of
service are as follows, expressed as the percent of approach elements that
require maintenance:  A+, less than 3%; A, up to 7%; A-, up to 10%.

B
Bridge approaches and slopes beneath the superstructure are in good con-
dition.  Approach slabs may show minor cracking or spalling, and some set-
tlement may have occurred.  Slopes have cover that is in good condition
with only minor defects.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of approach elements that require mainte-
nance:  B+, up to 13%; B, up to 17%; B-, up to 20%.

C
Bridge approaches and slopes beneath the superstructure are in fair condi-
tion.  Approach slabs may show extensive cracking or spalling.  Approach
settlement creates a noticeable bump at the bridge.  The paved areas cov-
ering slopes need moderate repair.  Approximate limits for levels of service
are as follows, expressed as the percent of approach elements that require
maintenance:  C+, up to 23%; C, up to 27%; C-, up to 30%.

D
Bridge approaches and slopes beneath the superstructure are in marginal
condition.  Approach slabs are cracked full-depth or have deep spalls.  Ap-
proach settlement creates a bump at the bridge that may require mudjack-
ing, grinding, or a wedge patch.  The paved areas covering slopes need
significant repair.  Approximate limits for levels of service are as follows, ex-
pressed as the percent of approach elements that require maintenance:
D+, up to 33%; D, up to 37%; D-, up to 40%.

F
Bridge approaches and beneath the superstructure are in poor condition.
Approach slabs on almost half the bridges are broken or have settled ex-
cessively, requiring remedy.  Paved areas covering slopes require extensive
repairs or replacement.  Approximate limits for levels of service are as fol-
lows, expressed as the percent of approach elements that require mainte-
nance:  F+, up to 43%; F, up to 47%; F-, more than 47%.
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Maintenance Program Area:  Structures

Survey Item:  Bridge Deck Expansion Joints Budgeted Activities:  364

A
Deck expansion joints are in excellent condition.  Joint components are for
the most part secure, undamaged, and in correct alignment.  No problems
are caused by any debris in the joint.  The adjacent deck or header is
sound.  Approximate limits for levels of service are as follows, expressed as
the percent of expansion joint elements that require maintenance:  A+, less
than 3%; A, up to 7%; A-, up to 10%.

B
Deck expansion joints are in good condition.  Most joint components are
secure, undamaged, and in correct alignment, although some problems with
partial damage to joints, debris, seepage, or minor damage to adjacent deck
areas are present.  Approximate limits for levels of service are as follows,
expressed as the percent of expansion joint elements that require mainte-
nance:  B+, up to 13%; B, up to 17%; B-, up to 20%.

C
Deck expansion joints are in fair condition.  Several joint components exhibit
defects, significant debris, seepage, bent or misaligned fingers, or ripped or
stripped glands.  Adjacent deck areas show minor cracking or spalling.  Ap-
proximate limits for levels of service are as follows, expressed as the per-
cent of expansion joint elements that require maintenance:  C+, up to 23%;
C, up to 27%; C-, up to 30%.

D
Deck expansion joints are in marginal condition.  Many joint components
exhibit defects, significant debris, seepage, bent or misaligned fingers,
ripped or stripped glands, or corrosion of steel armor plating.  Adjacent deck
areas are cracked or spalled.  Approximate limits for levels of service are as
follows, expressed as the percent of expansion joint elements that require
maintenance:  D+, up to 33%; D, up to 37%; D-, up to 40%.

F
Deck expansion joints are in poor condition.  Joint components exhibit seri-
ous damage or failure, significant debris, seepage, bent or misaligned fin-
gers, ripped or stripped glands, or corrosion of steel armor plates.  Adjacent
deck areas are extensively cracked or spalled.  Approximate limits for levels
of service are as follows, expressed as the percent of expansion joint ele-
ments that require maintenance:  F+, up to 43%; F, up to 47%; F-, more
than 47%.
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MPA:  Snow and Ice Control

Illustrations LOS Description

LOS A

A
Plowing and chemicals or abrasives appli-
cations proactively maintain very high levels
of mobility throughout storms (refer to ac-
companying tables).  Snow drifts and local-
ized ice patches are treated quickly to avoid
closures and hazards.  Proactive avalanche
control minimizes traffic interruptions and
avoids unanticipated road closures.

LOS B

B
Plowing and abrasives or chemicals appli-
cations maintain high levels of mobility as
much as possible (refer to accompanying
tables).  Snow drifts and localized ice
patches may be treated during storm with
abrasives or chemicals.  Proactive ava-
lanche control minimizes traffic interruptions
and avoids unanticipated road closures.

LOS C

C
Plowing and abrasives or chemicals appli-
cations maintain good levels of mobility on
high-standard roads (refer to accompanying
tables).  Snow drifts and localized ice
patches are treated as soon as possible at
end of storm.  Avalanche control focuses on
high-priority locations and situations.

LOS D

D
Plowing and abrasives or chemicals appli-
cations are performed on limited basis, and
some traffic delays are anticipated on all
roads (refer to accompanying tables).  Snow
drifts and localized ice patches are treated
after mainline roads are cleared.  Limited
avalanche control is performed.  Chain sta-
tion operation may be scaled back.

Living Snow Fence

F
Plowing and abrasives or chemicals appli-
cations are performed on very limited basis,
impairing mobility on all roads (refer to ac-
companying tables).  Snow drifts and local-
ized ice patches may not be treated for
some time.  No preventive avalanche control
is performed.  Chain station operations are
scaled back or suspended.
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Maintenance Program Area:  Snow and Ice

Survey Item:  Snow Removal, Road Condition Budgeted Activities:  402

A
Levels of service for snow removal and application of chemicals and abra-
sives for traction are based upon highway category, considering functional
classification and daily traffic, and weather conditions in a “standard winter.”
Refer to Tables 1 and 2 on the following pages.  LOS A represents the
highest level of service, which ranges from proactive efforts to maintain wet
(bare) pavement throughout a storm on higher-standard or highly traveled
highways to snow-pack or icy but passable conditions on lower-standard or
low-volume roads.  Traffic speed is consistent with wet pavement and pre-
vailing weather.

B
Levels of service for snow removal and application of chemicals and abra-
sives for traction are based upon highway category, considering functional
classification and daily traffic, and weather conditions in a “standard winter.”
Refer to Tables 1 and 2 on the following pages.  LOS B represents a high
level of service, which ranges from targets of wet (bare) pavement as much
as possible on higher-standard or highly traveled highways to snow-pack or
icy conditions on lower-standard or low-volume roads.  Traffic moves at re-
duced speed, with isolated slowdowns or delays.

C
Levels of service for snow removal and application of chemicals and abra-
sives for traction are based upon highway category, considering functional
classification and daily traffic, and weather conditions in a “standard winter.”
Refer to Tables 1 and 2 on the following pages.  LOS C represents a mod-
erate level of service.  On higher-standard or highly traveled highways, LOS
C ranges from wet (bare) pavement as much as possible to patches of
snow or slush.  On lower-standard or low-volume roads LOS C ranges from
patches of snow or ice to predominately snow-pack or icy conditions.  Traf-
fic moves slowly with isolated to moderate delays.

D
Levels of service for snow removal and application of chemicals and abra-
sives for traction are based upon highway category, considering functional
classification and daily traffic, and weather conditions in a “standard winter.”
Refer to Tables 1 and 2 on the following pages.  LOS D represents a mar-
ginal level of service, which ranges from patches of “oatmeal” snow, packed
snow or ice on higher-standard or highly traveled highways to predomi-
nately snow-packed or icy conditions on lower-standard or low-volume
roads.  Traffic moves slowly with delays.

F
Levels of service for snow removal and application of chemicals and abra-
sives for traction are based upon highway category, considering functional
classification and daily traffic, and weather conditions in a “standard winter.”
Refer to Tables 1 and 2 on the following pages.  LOS F represents a poor
level of service.  Patches of snow or ice exist even on the highest-standard
roads, and these conditions may degenerate to predominately snow-packed
or icy conditions throughout, with accompanying slowdowns or delays.  On
lower-standard or low-volume roads the surface is snow-covered and may
be blocked in locations, with substantial traffic delays.
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Levels of service for activity 402, snow plowing and sanding, are developed in two steps:

• Step 1 i denti fi es a r ange of conditi on l evels that defi ne var ious level s of snow  and i ce control ,
and their likely impacts on traffic movement.  Condition levels are described in Table 1.

• Step 2 assigns condition levels to the various categories of highways.  These assignments
define the different levels of service on each highway category.  Levels of service are indi-
cated in Table 2.

TABLE 1.  CONDITION LEVELS, ACTIVITY 402

Condition Descriptions

1 Maintain wet (bare), tractive surface through proactive anti-icing prior to
the storm and de-icing and application of abrasives during and after the
storm.  Objective is to keep a wet road surface as much as possible during
the storm period.  Traffic moves smoothly at a speed consistent with wet
pavement and as weather conditions allow.  (Note:  anti-icing and de-icing
are used predominantly in non-windy areas.)

2 Maintain wet (bare) surface as much as possible throughout the storm.
Anti-icing is applied prior to the storm, and abrasives (with or without deic-
ers) may be applied during the storm, possibly at lesser frequency than for
Condition 1.  The road may be de-iced after the storm, or only abrasives
may be used.  Traffic moves relatively smoothly, though at reduced speed.

3 Patches of “oatmeal” snow, slush, or packed snow may exist.  Anti-icing,
de-icing, and application of abrasives may be done on a limited basis.
Traffic may experience isolated slowdowns or delays, but movement is
otherwise unimpeded, although at reduced speed.

4 Icy or packed snow conditions prevail.  Abrasives may be applied to im-
prove traction.  Traffic moves slowly and is delayed.

5 Road is snow-covered and may be blocked in locations.  Traffic flow will
be impeded at these locations and motorists may encounter substantial
delays.  On highways designated for seasonal closure (currently
Mt. Evans, Independence passes), the snow cover is left untouched until
the spring.

NOTE:  Storms vary widely in their characteristics, and road conditions may deviate temporarily
from the descriptions above based upon the timing, intensity, and duration of the storm, tem-
perature and wind conditions, nature of the precipitation, and so forth.  While storms may some-
times temporarily overtake snow and ice operations, the conditions above describe the
objectives that the crews continue to strive to meet.
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TABLE 2.  LEVEL OF SERVICE, ACTIVITY 402

Highway Category A B C D F

Interstate, > 75,000 AADT Cond. 1 Cond. 1 Cond. 2 Cond. 3 Cond. 3

NHS, >75,000 Cond. 1 Cond. 1 Cond. 2 Cond. 3 Cond. 3

Interstate, 15K < AADT < 75K Cond. 1 Cond. 1 Cond. 3 Cond. 3 Cond. 4

NHS, 15K < AADT < 75K Cond. 1 Cond. 1 Cond. 3 Cond. 3 Cond. 4

Other, >50,000 AADT Cond. 2 Cond. 3 Cond. 3 Cond. 3 Cond. 4

Interstate, < 15,000 AADT Cond. 1 Cond. 2 Cond. 3 Cond. 4 Cond. 5

NHS, < 15,000 AADT Cond. 1 Cond. 2 Cond. 3 Cond. 4 Cond. 5

Other, 5K < AADT < 50K Cond. 4 Cond. 4 Cond. 4 Cond. 4 Cond. 5

Other, <5,000 AADT Cond. 4 Cond. 4 Cond. 4 Cond. 5 Cond. 5

Mountain Passes Cond. 3 Cond. 3 Cond. 4 Cond. 5 Cond. 5

Seasonal Highways Cond. 5 Cond. 5 Cond. 5 Cond. 5 Cond. 5

Note:  Level of service definitions may be adjusted based upon importance of the route to one
or more of the following travel purposes:  commuting; medical and emergency transport; com-
mercial, economic, tourist, and recreational activities, and school bus, mail routes, and defense
routes.  The level of service may also be adjusted to compensate for the alignment and grade of
the highway itself.

For purposes of performance budgeting, the demand for winter maintenance activities is based
upon storm conditions in a “standard winter.”  A standard winter is estimated by taking the
most recent five-year averages of plow-mile accomplishment units and of total expenditures for
activity 402, and using the composite of these averages to adjust the most recent fiscal year
expenditures and conversion factors (ratio of backlog work to inventory quantity) for each winter
activity in each maintenance section.  Before the five-year expenditures are averaged, however,
an adjustment to materials costs is made to reflect the current percentage of materials costs to
total costs (for fiscal 1999, this was 35 percent).  The reason for this adjustment is to update
historical data to reflect current environmental requirements that call for application of CMA in
lieu of sand or other abrasives in air quality non-attainment areas.
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Maintenance Program Area:  Snow and Ice

Survey Item:  Ice Control, Hand Work Budgeted Activities:  403

A
Ice is removed from all spot locations quickly after its formation, resulting in
minimal effect of ice on traffic and maintenance of proper highway and
bridge drainage.  (Spot locations include bridge drains, bridge wheel
guards, and walkways; culvert drains; and susceptible locations such as
tunnel walls and road surface areas in protracted shade.)

B
Ice is removed from most spot locations quickly, resulting in minor effect of
ice on traffic and maintenance of proper highway and bridge drainage in
most if not all locations.  (Spot locations include bridge drains, bridge wheel
guards, and walkways; culvert drains; and susceptible locations such as
tunnel walls and road surface areas in protracted shade.)

C
Ice is removed from many spot locations quickly, but with some delays at
others, resulting in moderate effect of ice on traffic and varying levels of
highway and bridge drainage among affected locations.  (Spot locations in-
clude bridge drains, bridge wheel guards, and walkways; culvert drains; and
susceptible locations such as tunnel walls and road surface areas in pro-
tracted shade.)

D
Ice is removed from spot locations after some delay, resulting in widespread
effect of ice on traffic and impeded highway and bridge drainage.  (Spot lo-
cations include bridge drains, bridge wheel guards, and walkways; culvert
drains; and susceptible locations such as tunnel walls and road surface ar-
eas in protracted shade.)

F
Ice is removed from spot locations only after significant delay if at all, re-
sulting in a widespread and sustained effect of ice on traffic and impeded
highway and bridge drainage.  (Spot locations include bridge drains, bridge
wheel guards, and walkways; culvert drains; and susceptible locations such
as tunnel walls and road surface areas in protracted shade.)
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Maintenance Program Area:  Snow and Ice

Survey Item:  Snow Fence Budgeted Activities:  404

A
Snow fence is erected and removed on schedule.  Damaged areas of snow
fence are fully repaired on a timely schedule.  Living snow fences are
maintained effectively.

B
Snow fence is erected and removed mostly on schedule.  Damaged areas
of snow fence are repaired at key locations (e.g., high-volume routes, routes
subject to major drifting, major intersections).  Living snow fences are
maintained effectively at key locations.

C
Snow fence is erected and removed on schedule at key locations (e.g.,
high-volume routes, routes subject to major drifting, major intersections).
Instances of major damage in snow fences, including living snow fences,
are repaired in timely fashion at key locations, and on a prescribed schedule
at other locations.

D
Snow fence is erected and removed on an as-can basis with no governing
schedule.  Instances of major damage in snow fences, including living snow
fences, are repaired as schedule and resources permit.

F
Snow fence maintenance is performed erratically if at all, and receives low
priority.
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Maintenance Program Area:  Snow and Ice

Survey Item:  Snow Removal, Closed Roads Budgeted Activities:  406

A
Roads temporarily closed due to drifting are opened quickly and completely,
resulting in minimal delay to traffic.  Seasonally closed roads are opened on
schedule.

B
Roads temporarily closed due to drifting are opened completely with only
minor delay, resulting in delays to traffic only on lower-standard highway
categories shown in Table 2.  Seasonally closed roads are opened on or
close to schedule.

C
Roads temporarily closed due to drifting are opened partially or with moder-
ate delay, resulting in impeded traffic for a considerable time on affected
routes.  Opening of seasonally closed roads is delayed up to a month later
than scheduled.

D
Roads temporarily closed due to drifting are opened partially after significant
delay, resulting in closure of affected routes for more than 24 hours.
Opening of seasonally closed roads is delayed up to two months later than
scheduled.

F
Roads temporarily closed due to drifting are opened partially after significant
delay, resulting in closure of affected routes for more than 48 hours.
Opening of seasonally closed roads is delayed more than two months be-
yond schedule.
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Maintenance Program Area:  Snow and Ice

Survey Item:  Avalanche Paths Budgeted Activities:  406.10

A
Avalanche control is effective to a very high degree, in that 1) there are no
traffic delays due to naturally occurring avalanches, and 2) the durations of
road closures for avalanche control all meet an activity duration guideline.
This guideline duration encompasses all tasks needed for avalanche con-
trol, including closure and traffic control, setting off charges, and any snow
removal and cleanup.

B
Avalanche control is effective to a high degree, in that 1) traffic delays due
to naturally occurring avalanches occur at no more than five percent of
identified paths in a section during a winter, 2) snow removal and cleanup at
these occurrences are within prescribed time limits, and 3) the traffic delays
due to avalanche control all meet an activity duration guideline.  This guide-
line duration encompasses all tasks needed for avalanche control, including
road closure, setting off charges, and snow removal and cleanup.

C
Avalanche control is effective to a moderate degree.  Traffic delays due to
naturally occurring avalanches occur at no more than ten percent of identi-
fied paths in a section during a winter, and snow removal and cleanup at
these occurrences are within prescribed time limits in most instances.  The
traffic delays due to avalanche control meet an activity duration guideline in
most cases, where this guideline encompasses all tasks needed for ava-
lanche control, including road closure, setting off charges, and snow re-
moval and cleanup.

D
Avalanche control is effective at only a fair to marginal degree.  Traffic de-
lays due to naturally occurring avalanches occur at more than ten percent of
identified paths in a section during a winter, and snow removal and cleanup
at these occurrences do not meet prescribed time limits in many instances.
Preventive avalanche control is not practiced fully.  Traffic delays due to
avalanche control do not meet a guideline activity duration in many cases.

F
Avalanche control is poor to nonexistent.  Traffic delays due to naturally oc-
curring avalanches occur at many identified paths in a section during a
winter.  Snow removal and cleanup at these occurrences do not meet pre-
scribed time limits.  Preventive avalanche control is rarely practiced.
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Maintenance Program Area:  Snow and Ice

Survey Item:  Chain Stations Budgeted Activities:  408

A
Chain stations are fully staffed in all snow emergencies.

B
Most chain stations are staffed at or near full complements for most or all
snow emergencies.

C
Many chain stations are staffed near full complements for most snow emer-
gencies.

D
Chain stations are partially or i nterm ittently staffed dur ing snow emergencies.

F
Chain stations are staffed poorly or not at all during snow emergencies.
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MPA:  Rest Areas, Equipment & Buildings

Example Buildings, Equipment,
Rest Area Items

LOS Description

Maintenance Building and Equipment

A
Rest areas are rated based upon the condi-
tion and appearance of the building interior
and exterior, interior facilities serving motor-
ists, surrounding grounds, and parking lot
and ramps.  Most of these items are rated
excellent or very good.  Maintenance
equipment and buildings are in excellent
condition.

Rest Area Buildings, Grounds

B
Rest areas are rated based upon the condi-
tion and appearance of the building, interior
facilities serving motorists, surrounding
grounds, and parking lot and ramps.  Most
of these items are rated as good or better,
with few or no serious deficiencies.  Mainte-
nance equipment and buildings are in very
good condition.

Rest Area, Interior

C
Rest areas are rated based upon building
condition and appearance, interior facilities
serving motorists, surrounding grounds, and
parking lot and ramps.  These items are
rated as good or better, with few serious
deficiencies, none critical.  Maintenance
equipment and buildings are good overall,
but problems may occur.

Parking Lot, Markings

D
Rest areas, equipment, and maintenance
buildings are rated no higher than good, with
some serious deficiencies, and a limited
number of critical problems.

Ramps, Grounds

F
Rest areas, equipment, and maintenance
buildings are rated no higher than good.
Many are in fair or poor condition, with seri-
ous or critical deficiencies.
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Maintenance Program Area:  Equipment, Buildings and Grounds

Survey Item:  Minor Equipment Maintenance Budgeted Activities:  458

A
Minor or routine maintenance of equipment is performed on schedule at the
recommended frequency.

B
Minor or routine maintenance of equipment is performed generally at the
recommended frequency, with few exceptions subject to time availability.

C
Equipment is maintained as problems arise or as time is available, but not
necessarily at the recommended frequency.

D
Minor or routine maintenance of equipment is performed infrequently.

F
Minor or routine maintenance of equipment is not performed.
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Maintenance Program Area:  Equipment, Buildings and Grounds

Survey Item:  Buildings and Grounds Budgeted Activities:  460, 461

A
Buildings and grounds in rest areas, maintenance sections and patrols, and
other departmental locations are in excellent condition.  Rating elements
include visual assessments of the condition of the building structure, build-
ing exterior appearance, appearance of grounds, condition of pavement and
pavement markings, building interior cleanliness and appearance, and op-
eration of utilities and fixtures.  At LOS A no deficiencies in these items are
present.

B
Buildings and grounds in rest areas, maintenance sections and patrols, and
other departmental locations are in very good condition.  Rating elements
include visual assessments of the condition of the building structure, build-
ing exterior appearance, appearance of grounds, condition of pavement and
pavement markings, building interior cleanliness and appearance, and op-
eration of utilities and fixtures.  At LOS B up to three areas of deficiency are
present, none of which is serious.

C
Buildings and grounds in rest areas, maintenance sections and patrols, and
other departmental locations are in good condition.  Rating elements include
visual assessments of the condition of the building structure, building exte-
rior appearance, appearance of grounds, condition of pavement and pave-
ment markings, building interior cleanliness and appearance, and operation
of utilities and fixtures.  At LOS C up to four areas of deficiency are present,
one of which may be extensive or require prompt attention.

D
Buildings and grounds in rest areas, maintenance sections and patrols, and
other departmental locations are in fair condition.  Rating elements include
visual assessments of the condition of the building structure, building exte-
rior appearance, appearance of grounds, condition of pavement and pave-
ment markings, building interior cleanliness and appearance, and operation
of utilities and fixtures.  At LOS D up to six areas of deficiency are present,
of which no more than three are extensive or require prompt attention.
None of these deficiencies is critical.

F
Buildings and grounds in rest areas, maintenance sections and patrols, and
other departmental locations are in poor condition.  Rating elements include
visual assessments of the condition of the building structure, building exte-
rior appearance, appearance of grounds, condition of pavement and pave-
ment markings, building interior cleanliness and appearance, and operation
of utilities and fixtures.  At LOS F more than six areas of deficiency are pre-
sent, or more than three are extensive or require prompt attention, or a criti-
cal deficiency may exist.
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MPA:  Major Tunnels

Example Major
Tunnel Items

LOS Description

Operations Control

A
C ondi tion of the tunnel  structure i s excell ent.
Operation of el ectri cal , electronic, and me-
chani cal  systems i s highl y rel i able.  Inspec-
tions and repai rs are performed on schedule.
R esponse to i nci dents i s i mmedi ate and ef-
fecti ve, and frequent, attenti ve care of the
facil i ti es (e.g., washi ng, cleari ng of i ce and
debri s) mai ntai ns safe and effi ci ent passage.

Lighting & Luminance

B
C ondi tion of the tunnel  structure i s very good.
Operation of electrical, electronic, and me-
chanical systems is reliable.  Inspections
and repairs are performed on schedule.
Response to incidents is virtually immediate,
and care of the facilities (e.g., washing,
clearing of ice and debris) maintains a high
degree of safe, efficient passage.

Electric Power

C
Condition of the tunnel structure is good.
Operation of electrical, electronic, and me-
chanical systems is reliable overall, with few
nonfunctioning items.  Inspections and re-
pairs are performed regularly.  Response to
incidents is immediate most of the time.
Care of the facilities is good overall, al-
though conditions may degrade temporarily.

Mechanical & Ventilation

D
Condition of the tunnel structure is fair.  Op-
eration of electrical, electronic, and me-
chanical systems is somewhat degraded,
and response time exceeds desirable limit.
Inspections, calibrations, and repairs are
behind schedule.  Response to incidents is
immediate much of the time, but delays may
occur.  Care of the facilities is overdue.

Incident Response

F
Condition of the tunnel structure is poor.
Operation of electrical, electronic, and me-
chanical systems is degraded, with re-
sponse time exceeding desirable limit, and
multiple concurrent failures in systems.  In-
spections, calibrations, and repairs are in-
frequent.  Response to incidents is irregular.
Care of the facilities is lacking.
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Maintenance Program Area:  Tunnels

Survey Item:  Tunnel Operations Budgeted Activities:  502

A
Ability to conduct tunnel operations is excellent.  Sufficient staff are on shift
to provide immediate response at all times to tunnel operational require-
ments.

B
Ability to conduct tunnel operations is very good.  Number of staff on shift is
sufficient to provide immediate response to tunnel operational requirements
at least 95 percent of the time, with no more than a 5-minute delay other-
wise.

C
Ability to conduct tunnel operations is good, with less than 10 percent likeli-
hood of delay.  Number of staff on shift is sufficient to provide immediate
response to tunnel operational requirements at least 90 percent of the time,
with no more than a 10-minute delay otherwise.

D
Ability to conduct tunnel operations is fair.  Number of staff on shift is suffi-
cient to provide immediate response to tunnel operational requirements at
least 85 percent of the time, with no more than a 15-minute delay otherwise.

F
Ability to conduct tunnel operations is poor.  Number of staff on shift is not
sufficient to meet LOS D response to tunnel operational requirements.
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Maintenance Program Area:  Tunnels

Survey Item:  Emergency Operations Budgeted Activities:  502

A
Ability to conduct tunnel emergency operations is excellent.  Sufficient staff
are on shift to provide immediate response at all times to tunnel emergency
requirements.

B
Ability to conduct tunnel emergency operations is good.  Number of staff on
shift is sufficient to provide immediate response to tunnel emergency re-
quirements at least 98 percent of the time.

C
Ability to conduct tunnel emergency operations is fair.  Number of staff on
shift is sufficient to provide immediate response to tunnel emergency re-
quirements at least 95 percent of the time.

D
Ability to conduct tunnel emergency operations is marginal.  Number of staff
on shift is sufficient to provide immediate response to tunnel emergency re-
quirements at least 90 percent of the time.

F
Ability to conduct tunnel emergency operations is poor.  Number of staff on
shift is not sufficient to meet LOS D response to tunnel emergency require-
ments.
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Maintenance Program Area:  Tunnels

Survey Item:  Snow Removal and Sanding Budgeted Activities:  502

A
Tunnel crews are able to meet Condition 1 of the Activity 402 Level-of-
Service definitions in clearing snow and ice in and around the tunnel facility.

B
Tunnel crews are able to meet Condition 1 of the Activity 402 Level-of-
Service definitions in clearing snow and ice in and around the tunnel facility.

C
Tunnel crews are able to meet Condition 3 of the Activity 402 Level-of-
Service definitions in clearing snow and ice in and around the tunnel facility.

D
Tunnel crews are able to meet Condition 3 of the Activity 402 Level-of-
Service definitions in clearing snow and ice in and around the tunnel facility.

F
Tunnel crews are able to meet Condition 4 of the Activity 402 Level-of-
Service definitions in clearing snow and ice in and around the tunnel facility.
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Maintenance Program Area:  Tunnels

Survey Item:  Rescue Training Budgeted Activities:  502

A
Frequency of rescue training is excellent following the initial required period
of 40 hours per person.  Continuing training is provided in fire-fighting, haz-
ardous materials handling and control, and first aid to the level of at least 40
hours per qualified staff annually.

B
Frequency of rescue training is good following the initial required period of
40 hours per person.  Continuing training is provided in fire-fighting, hazard-
ous materials handling and control, and first aid to the level of 30 hours per
qualified staff annually.

C
Frequency of rescue training is fair following the initial required period of 40
hours per person.  Continuing training is provided in fire-fighting, hazardous
materials handling and control, and first aid to the level of 20 hours per
qualified staff annually.

D
Frequency of rescue training is deficient following the initial required period
of 40 hours per person.  Continuing training is provided in fire-fighting, haz-
ardous materials handling and control, and first aid to the level of 10 hours
per qualified staff annually.

F
Frequency of rescue training is poor following the initial required period of
40 hours per person.  Continuing training is provided in fire-fighting, hazard-
ous materials handling and control, and first aid to the level of less than 10
hours per qualified staff annually.
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Maintenance Program Area:  Tunnels

Survey Item:  Hazmat Control Budgeted Activities:  502

A
For the safety of the motoring public, hazmat control requires the closure of
the Eisenhower Tunnel in both directions to allow the controlled passage of
hazardous materials through the tunnel.  The total processing time (i.e., the
time interval between arrival of the vehicle carrying the hazmat and the time
it is allowed through the tunnel) is a function of traffic volume, which varies
by time of day and seasonally.  LOS A corresponds to the ability of the tun-
nel crew to exercise this judgment, close the tunnel at the appropriate time,
and escort the material through the tunnel.

B
See LOS A.  It is recommended that Eisenhower Tunnel crews maintain a
log of hazmat control events so that statistics can be developed on number
of occurrences, time of day and year, traffic volume, and processing time.

C
See LOS A.  It is recommended that Eisenhower Tunnel crews maintain a
log of hazmat control events so that statistics can be developed on number
of occurrences, time of day and year, traffic volume, and processing time.

D
See LOS A.  It is recommended that Eisenhower Tunnel crews maintain a
log of hazmat control events so that statistics can be developed on number
of occurrences, time of day and year, traffic volume, and processing time.

F
For the safety of the motoring public, hazmat control requires the closure of
the Eisenhower Tunnel in both directions to allow the controlled passage of
hazardous materials through the tunnel.  The total processing time (i.e., the
time interval between arrival of the vehicle carrying the hazmat and the time
it is allowed through the tunnel) is a function of traffic volume, which varies
by time of day and seasonally.  LOS F corresponds to the inability, for
whatever reasons, to perform this function.
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Maintenance Program Area:  Tunnels

Survey Item:  Tunnel Washing Budgeted Activities:  504

A
Frequent washing and rinsing maintain good luminance in the tunnel
throughout the year.

B
Regular washing and rinsing, with only occasional seasonal interruption,
maintain good luminance in the tunnel throughout the year.

C
Periodic washing and rinsing, less frequently than in LOS A or B, allow lu-
minance to degrade between wash cycles.

D
Very few cleaning cycles are performed throughout the year, leading to a
sustained reduction of luminance inside the tunnel.

F
No more than one washing per year is performed.
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Maintenance Program Area:  Tunnels

Survey Item:  Electronic Traffic Ctrl. Sys. Budgeted Activities:  506

A
The electronic traffic control system comprises the lane-use signals, loop
detection system, and telecommunications within the tunnel.  System avail-
ability is excellent, with no more than one component failure at a time in the
past year, and a response time of 30 minutes or less.

B
The electronic traffic control system comprises the lane-use signals, loop
detection system, and telecommunications within the tunnel.  System avail-
ability is very good, with no more than three concurrent failures in the past
year, and response time within one hour in all cases.

C
The electronic traffic control system comprises the lane-use signals, loop
detection system, and telecommunications within the tunnel.  System avail-
ability is good, with no more than five concurrent failures in the past year,
and no response time exceeding two hours.

D
The electronic traffic control system comprises the lane-use signals, loop
detection system, and telecommunications within the tunnel.  System avail-
ability is fair, with no more than seven concurrent failures in the past year,
and no response time exceeding four hours.

F
The electronic traffic control system comprises the lane-use signals, loop
detection system, and telecommunications within the tunnel.  System avail-
ability is poor, with concurrent failures and response times in the past year
exceeding the levels in LOS D.
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Maintenance Program Area:  Tunnels

Survey Item:  Tunnel Traffic Control Budgeted Activities:  506

A
Tunnel traffic control encompasses the variable matrix signs and video
systems and monitors within the tunnel and at its entrances.  System avail-
ability is excellent, with no more than one component failure at a time in the
past year, and a response time of 30 minutes or less.

B
Tunnel traffic control encompasses the variable matrix signs and video
systems and monitors within the tunnel and at its entrances.  System avail-
ability is very good, with no more than three concurrent failures in the past
year, and response time within one hour in all cases.

C
Tunnel traffic control encompasses the variable matrix signs and video
systems and monitors within the tunnel and at its entrances.  System avail-
ability is good, with no more than five concurrent failures in the past year,
and no response time exceeding two hours.

D
Tunnel traffic control encompasses the variable matrix signs and video
systems and monitors within the tunnel and at its entrances.  System avail-
ability is fair, with no more than seven concurrent failures in the past year,
and no response time exceeding four hours.

F
Tunnel traffic control encompasses the variable matrix signs and video
systems and monitors within the tunnel and at its entrances.  System avail-
ability is poor, with concurrent failures and response times in the past year
exceeding the levels in LOS D.
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Maintenance Program Area:  Tunnels

Survey Item:  CO Monitoring Sensors Budgeted Activities:  506

A
This item concerns the calibration of electronic sensors for monitoring car-
bon monoxide in the tunnel.  All monitors are calibrated, and none is tagged
(i.e., does not conform to standard).

B
This item concerns the calibration of electronic sensors for monitoring car-
bon monoxide in the tunnel.  Monitors are calibrated; at most one monitor is
tagged for a duration that does not exceed three days.

C
This item concerns the calibration of electronic sensors for monitoring car-
bon monoxide in the tunnel.  Monitors are calibrated; at most three monitors
are tagged for a duration that does not exceed three days.

D
This item concerns the calibration of electronic sensors for monitoring car-
bon monoxide in the tunnel.  Monitors are calibrated; at most three monitors
are tagged for a duration that does not exceed five days.

F
This item concerns the calibration of electronic sensors for monitoring car-
bon monoxide in the tunnel.  Monitors are calibrated, with results that can-
not meet the requirements of LOS D.
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Maintenance Program Area:  Tunnels

Survey Item:  Tunnel Fiber Optic System Budgeted Activities:  506

A
Fiber optic cables are used for the cameras, CO sensing, and communica-
tions systems in the tunnel.  System reliability is excellent, with no more
than one failure at a time in the past year, and response time within one-half
hour.

B
Fiber optic cables are used for the cameras, CO sensing, and communica-
tions systems in the tunnel.  System reliability is good, with no more than
two concurrent failures in the past year, and a response time in no case ex-
ceeding one hour.

C
Fiber optic cables are used for the cameras, CO sensing, and communica-
tions systems in the tunnel.  System reliability is fair, with no more than two
concurrent failures in the past year, and a response time in no case ex-
ceeding two hours.

D
Fiber optic cables are used for the cameras, CO sensing, and communica-
tions systems in the tunnel.  System reliability is marginal, with no more
than three concurrent failures in the past year, and a response time in no
case exceeding four hours.

F
Fiber optic cables are used for the cameras, CO sensing, and communica-
tions systems in the tunnel.  System reliability is poor, and is unable to meet
the requirements of LOS D.
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Maintenance Program Area:  Tunnels

Survey Item:  Tunnel Gen’l Electrical Sys. Budgeted Activities:  508

A
Reliability of the general electrical power system is excellent.  System avail-
ability in the past year is 98 to 100 percent, excluding downtime due to pre-
ventive maintenance or general power outages.

B
Reliability of the general electrical power system is good.  System availabil-
ity in the past year is 95 to 98 percent, excluding downtime due to preven-
tive maintenance or general power outages.

C
Reliability of the general electrical power system is fair.  System availability
in the past year is 90 to 95 percent, excluding downtime due to preventive
maintenance or general power outages.

D
Reliability of the general electrical power system is borderline.  System
availability in the past year is 80 to 90 percent, excluding downtime due to
preventive maintenance or general power outages.

F
Reliability of the general electrical power system is poor.  System availability
in the past year cannot meet the requirements of LOS D.
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Maintenance Program Area:  Tunnels

Survey Item:  Tun’l Mechanical, Ventilation Budgeted Activities:  510

A
Reliability of the tunnel mechanical and ventilation systems is excellent.
System availability in the past year is 98 to 100 percent, excluding down-
time due to preventive maintenance or general power outages.

B
Reliability of the tunnel mechanical and ventilation systems is good.  Sys-
tem availability in the past year is 95 to 98 percent, excluding downtime due
to preventive maintenance or general power outages.

C
Reliability of the tunnel mechanical and ventilation systems is fair.  System
availability in the past year is 90 to 95 percent, excluding downtime due to
preventive maintenance or general power outages.

D
Reliability of the tunnel mechanical and ventilation systems is borderline.
System availability in the past year is 80 to 90 percent, excluding downtime
due to preventive maintenance or general power outages.

F
Reliability of the tunnel mechanical and ventilation system is poor.  System
availability in the past year cannot meet the requirements of LOS D.
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Maintenance Program Area:  Tunnels

Survey Item:  Tunnel Structure Budgeted Activities:  512

A
The tunnel structural condition is excellent, with no observed defects
(cracking, spalling, or popouts of the lining; leakage of groundwater; corro-
sion of reinforcement or steel structural members; etc.).

B
The tunnel structural condition is very good, with few observed defects
(cracking, spalling, or popouts of the lining; leakage of groundwater; corro-
sion of reinforcement or steel structural members; etc.), and none affecting
structural integrity of the tunnel tube or roadway or ceiling supports.

C
The tunnel structural condition is generally good, but with several observed
defects (cracking, spalling, or popouts of the lining; leakage of groundwater;
corrosion of reinforcement or steel structural members; etc.).  None affects
the structural integrity of the tunnel tube or roadway or ceiling supports.

D
The tunnel structural condition is fair, with several observed defects (e.g.,
cracking, spalling, or popouts of the lining; leakage of groundwater; corro-
sion of reinforcement or steel structural members; etc.) that require attention
before progressing to a worse state.

F
The tunnel structural condition is poor.  Observed defects (e.g., cracking,
spalling, or popouts of the lining; leakage of groundwater; corrosion of rein-
forcement or steel structural members; etc.) are sufficiently extensive or se-
rious enough locally to require structural analysis of the most appropriate
repair.


